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MOYJIsI

Moayab Koa monyas
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OO0pa3oBaTtenbHasi MporpaMmma Koa OI1
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HamnpagsJienHue noaroroBku
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HpOF pPaMMa MOAYIA U IIPOrpaMMbl JUCHUILINH COCTABJICHBI ABTOpPaMU.

Yuenas
Ne n/m dOHUO CTeNneHb, JomxHoCTh JdenmaprameHTt
Y4YeHoe 3BaHHe
1 Jemun K.}.-M.H., JIOLIEHT JenaprameHT
Cepreii EBrenbeBuu JOLEHT EcrecTBeHHO-Hay4HOrO
00pazoBaHMs
2 Jemuna K.p.-M.H., JIOLIEHT HenaprameHt
Enena JIOLIEHT EcTecTBeHHO-HAyYHOTO
JleonnioBHa o0pa3oBaHus
3 XoJpIpeB Crapummii JemaprameHt
Anekcanap MpenoiaBaTelib EcrecTBeHHO-HAay4YHOTO
AHaTOJIbEBHY 00pazoBaHus
4 Coxkonosa OkcaHa Crapunit JenaprameHT
BacunneBHa Mpeno/aBaTelb EcTtecTBeHHO-HAyYHOTO
oOpa3oBaHus
PykoBoaurenb MoayJist «COTJIACOBAHO B 3JIEKTPOHHOM BHJIE» C.E. lemun

PexomengoBano yueOHo-meroguyeckum coerom HTHU (puimman) YpdY
[Tpotokon Ne 4 ot 23.04.2025 ¢

[Ipencenarens yueOHO-METOIUYECKOTO COBETA M.B. MuponoBa
«COIJIACOBAHO B 3JIEKTPOHHOM BUJE»

CoriacoBaHo:

PykoBonutens OIl MHxeHepHble perieHus

JIs1 COBpEMECHHOTI'O IIPOU3BOACTBA «COIJIaCOBAHO B 3JICKTPOHHOM BHUC» M. B. MHpOHOBa

H. o. navanpanka OOO/] «COIIACOBAHO B DJIEKTPOHHOM BUEH JI. 1O. JlynbkoBa

Nmxenep (Bemymuii) PUOL] «COTIaCOBAHO B DJIIEKTPOHHOM BHUIE» A.B. KaraeBa



Paznea 1. OBIIIAS XAPAKTEPUCTUKA MO YJIA
HayuyHo-¢pyHaaMeHTaJIbHbIe OCHOBBI IPO(eCCHOHAIBHON AeATe1bHOCTH
1.1. AHHOTANUS cOaepPKAHUSA MOTYJIS

Monayns OTHOCHTCS K 0a30BOH uacTh 0Opa30BaTENBbHBIX IMPOTPAMM BCEX HHIKEHEPHO-
TEXHUYECKUX HAIPaBICHUA IIOATOTOBKM M sBIsETCS 00sA3aTeNbHBIM Ui BCEX CTYAEHTOB,
o0yJaroIuxcs IO JAaHHBIM HampasieHUsM. JJucuuminnael «Marematuka», «Pu3nka», BXOASIIUE B
MOJYJIb COCTABJISIIOT OCHOBY ITOATOTOBKH CIIELIMAIIMCTOB MH)KEHEPHO- TEXHUYECKUX HaIlpaBJICHUM,
ABISSICH (yHIAMEHTaIbHOW 0a30i MX yclemHo#l aedrenbHOcTH. B mponecce oOydeHus T
JUCHUIUTMHAM  (OPMHPYIOTCS HAay4HOE MHPOBO33pPEHHE, BIAJeHHE (U3NKO-MATEMaTHYECKHM
anmnapaToM U MeToJaMH (PU3NYECKUX UCCIIEIOBAHUI € LENbI0 YCIEIIHOr0 OCBOCHUS CIELUAIbHBIX
JUCHUIUIMH. VIHTerpupoBaHUe 3HAHMWA O NPUPOAE MaTepuH, (U3NYECKUX 3aKOHOB U BIIAJICHHE
(GU3UKO-MaTEMAaTUYECKUM aIlllapaTOM B CMEKHbIE HAayKH IO3BOJISIET CTYJEHTY pallOHAJIbHEE U
3 eKTUBHEE HCIOIB30BATH IMOJYyYCHHbIE B XO0A€ OOYyYCHHMsS KOMIICTCHLMH IS pELICHUs
npogeccuoHaIbHbBIX 3ajay.

Hucnumimna «Matematuka» GopMupyeT 0a3y Hay4HbIX 3HAHMH CHEIUAIMCTOB, a TaKkKe
peanu3yeT  pa3BUTHE MHTEIUIEKTYaJbHOIO IOTEHIMada M (HOpMUpPOBaHHE MO3HABATEIbHOM
AKTUBHOCTH B TBOPYECKOM JECATEIBHOCTH.

HucuuiuinHa «®usuka» ¢GopmMupyer y o0O0y4arolMxcs CIOCOOHOCTH KOMIUIEKCHO U
IPaMOTHO aHAIM3UPOBATh (U3NYECKHE MPOIECCHI; HCIOIb30BaTh COBPEMEHHBIC TEPMUHBI W
HOHATHUS B 00J1aCTH €CTECTBEHHBIX HAYK

1.2 Ctpykrypa u 00beM MoayJist

O6bem qucuunInH ®opma HTOroBoii
Ne Mepeuens AHC UM MOXVIIs MOJYJIsl U BCETro NPOMEKYTOYHOH aTTecTauuu
n/n p men Ay MoayJisl B 3a4€THBIX 1Mo JMCHUILIMHAM MOIYJIA U B
C¢AMHHUIAX U Jacax 1EJIOM 10 MOAYJII0
MaremaTuka 9/324 DK3aMeH,
1.
JK3aMeH
dusnka 6/216 DK3aMeH,
2.
JK3aMeH
NTOT'O mo Moayiio: 15/540 HE MMPEITyCMOTPEHO
1.3 [ocsienoBaTe IbHOCTH OCBOEHHSI MO/YJIsl B 00pa3oBaTeIbHOIl MporpaMme
IIpepexBU3UTHI MOy Jli1s ocBOeHHUs yueOHOro Kypca TpeOyroTcs

3HaHUS MaTEMAaTUKU U QU3UKU B paMKax
IIKOJIBbHOM MPOrpaMMBbl

IMocTpekBU3UTHI U KOPPEKBU3UTBI | Moayiib «OCHOBBI OOIIEMHKEHEPHBIX 3HAHUI»,
MOAYJIsI Monyib «CrieranbHble I1aBbl MATEMAaTHKH




1.4. Pacnpenesienne KoMIeTeHIUA M0 TUCHMIIJIMHAM MOAYJIsl, IJIAHNUPYeMble Pe3yJabTaThl

00y4eHusi (MHAMKATOPBbI) 10 MOAYJIIO

W3yvyenne AMCHUILIMH MOy MpeaycMarpuBacT (OPMHUPOBAHUE KOMIIETEHIMH MOCPEICTBOM
MOCJIE/I0BATEILHOIO OCBOCHHS PE3Y/JIbTAaToB OOYYEHHUS Ha OINPEICICHHOM YPOBHE CIOKHOCTH
COZIEpIKAHUSI.

Pesynbrarbl 0OyueHHs MO JUCHUILUIMHE — 3TO KOHKPETHBIC 3HAHHSI, YMEHHUS, OIBIT U JIPYyrHe
pe3yJbTarhl (CofepKare/ibHbIe KOMITOHEHTHI KOMIIETEHIIN ), KOTOPBIX TUIAHUPYETCSI JOCTUYb Ha JTare
U3Y4EHUs! AUCIUILTMHBI MOJY/IS,, U KOTOPbIC TODKHBI OYIyT MPOAEMOHCTPUPOBAHBI O0YJIAIOIIMMHUCS U
OLICHEHBI ~ MpEMojaBarejeM [0  HMHIAMKATOpaM/M3MEPSIEMbIM  KPHUTEPHUSM, BKIIOYCHHBIM B
(bOpMYyITUPOBKY PEe3yIbTATOB O0YUCHHUS.

Wuaukatop — 3TO OpU3HAK / CHrHAJI/ MapKep, KOTOPbIM IOKa3bIBAacT, Ha KAKOM YpPOBHE
00yYaromuics JTOJKEH OCBOUTH PEe3yJbTaThl OOYYEHHUS M MX MPEIbSBICHHE JIOJKHO IMOIATBEPAUTH
(dakT OCBOCHHUS MPEIMETHOTO COJCPKAHUS TaHHOUN TUCIUTUTHHEI.

I/IH,Z[I/IKaTOpr YUYUTBIBAKOTCA IIPpU BLI60pC 1 COCTaBJICHHUH 3a,[[aHPII>i KOHTPOJIbHO-OICHOYHBIX

MeponpuATHiA (OLIEHOYHBIX CPEICTB) TEKYIICH U MPOMEKYTOYHOM aTTECTAIIUH.

pelarth 3a1auu,
OTHOCSIIHECS K

® OCHOBHBIC ITOHATHA
1 MCTOJbI aHAITUTHYECKOM

Iliianupyemsie Iliianupyemsie
Ilepeyennb Kon n Py py
pe3yJbTaTbl 00y4eHust pe3yJbTaThl 00y4eHust
AUCHMILINH HAMMEHOBAaHHE
(MHAUKATOPBI) (MHAUKATOPBI)
MOIYJIst KOMIIeTEeHIIUH - .
0a30BbIil YpOBeHb NOBBbILIEHHBIH YPOBEHb
1 2 3 4
Maremaruka | OIIK-1. Criocoben
dbopMynupoBath u 3uamo(3Hakomcmeo): 3namo:

®  OCHOBHBIE ITIOHSITUSI
Y METOJIbl aHATTUTUYCCKOU

npodeccnoHanbHOM reOMEeTpPHUH, reOMETPHH,
JeSITeNIbHOCTH, MaTEMAaTUYECKUI aHaIU3 U | MaTEMATHYECKUI aHaIn3 U
MIPUMEHSIS JUHEHYI0 anredpy; JIMHEHHYIO anreopy;
(dbyHIaMeHTaIbHbIE MOCIIE0BATEIHLHOCTH U IIOCJIEIOBATENBHOCTH U
3HaHUS OCHOBHBIX panbl, tuddepennuanbHoe | psabl, 1M pepeHIaIbHoe
3aKOHOMEPHOCTEN Y UHTETpalbHOE Y UHTETPATEHOE
Pa3BUTHUS TIPUPOJIBI, HCUYUCIICHUE, HCUHCIICHHE,
YesloBeKa U ob1iectsa. | auddepeHnuanbHbe nuddepeHImatbHbIe
YpaBHCHHSI. YpaBHEHUSI.
Ymems: Ymyemo:
[ HpI/IMeHHTB 1o ° l'IpI/IMeH}ITB
HHCTpYKIMU (10 | varemartieckne  MeTOABI
TUIIOBOMY IPUMEPY) | g peLeHust
MAaTeMaTHYECKHE METOMBI | HecTaHIapTHBIX
AL PCHICHUA | npakTHdYeckux  3aad B
OPaKTUYECKUX 33a1a4 B | oGmactu
obmactu npogecCHOHATTBHOM
npodecCuoHATBHON JeSTeTLHOCTH.
NESTEIIbHOCTH.
Bnaoembs:
Bnaoemw:

° B OpraHu3alun

® TBOPYECKH




COOCTBEHHOMH
JISSITeIbHOCTH, B BEIOOpE
TUITOBBIX METOI0B N
C11oco0OB BBITOJTHEHHS
3a1a4, B yMEHUU
AHAN3UPOBATh,
CpaBHI/IBaTB 1 OIICHUBAThH
UX PE3YJIbTATHI,
HCITIOJIE30BAaTh OCHOBHEIE
M3BECTHBIE METOJIBI K
HpI/IeMBI MaTeMaTuKu 151
peIeHUs PAKTUICCKUX
3aa4

MOAXOAUTh B OpraHU3allUH
COOCTBEHHOM

JIEATENTbHOCTH, B  BBIOOpE
METOJOB M CII0COOOB
BBINIOJIHEHUS, B YMCHUH
aHAJIM3UPOBaTh, CPABHUBATH
u OLIEHMBATh X
pEe3yabTaThl, HCIOJIB30BATh
OCHOBHBIE  METOOBI |
NPUEMbl MaTEeMaTHKU IS
peleHus MIPAKTHYECKUX
3a1a4 B  HOBBIX H
HECTaHIAPTHBIX CUTYaLUsIX

OIIK-2. Ciocoben
(hopManu30BBIBATH U
pemaTh 3a/1a4y,
OTHOCSIITHECS K
npodeCCUOHATLHON
JESITeJIbHOCTH,
UCTIOJIB3Ysl METO/IbI
MO/JICJIIMPOBAHUS U
MaTeMaTHYECKOTO
aHamM3a.

3Hamb(3HAKOMCMBO).

. OCHOBHbIC TIOHSITHSI
KJIACCHUICCKOM
MaTEMAaTHKH.

Ymems:

. KOPPEKTHO
MIPUMEHSTH CTaHIApTHHIE
MaTeMaTUYECKHE METOIBI
JUISL peIICHHS
npodeCCHOHANTLHBIX 33/1a4.

Bnaoemw:

. METOJaMHU
MaTeMaTH4YeCKOro
OIMCaHUS U
MOZIETUPOBAHUS
IIMPOKOTro Kiacca
(bu3nUecKuX SBIEHUH 1
TPOLIECCOB,
OIPEAEIISIOIINX
NPUHLIUIIBI PaOOThI
Pa3IMYHBIX TEXHUYECKUX
YCTPOWCTB, UCIIOJIB3YSI
UCTOYHMKHU MH(OpMALIIK

3namo:
e  OCHOBHEIE
MTOHSTHSI KJIACCHYECKOMU
MaTeMaTHKHU.

Ymemo:
® yMETh

CaMOCTOSTEIBHO U
TBOPYECKH BBIMOJHSITH
JNIEUCTBHUS, CBSI3AHHBIC C
peleHreM
HCCIIeI0BAaTEIBCKUX
PO eCCHOHATBHBIX
3ajad4.

Bnaoemu:
e METOJIaMH

MaTeMaTUYECKOro
OIMCAHUSA U
MOJETUPOBAHHUS
HIMPOKOrO Kjacca
(bU3UYEeCKUX SIBJICHUN U
MPOLECCOB,
ONPEAEISAIOIINX
MPUHIIMIIBI PAOOTHI
Pa3IMYHBIX TEXHUYECKUX
YCTPOMCTB, HAa OCHOBE
KOMOWHAIIMM W3BECTHBIX
METO/IOB, B
HETPEICKa3yeMo
WM3MEHSIOIIENCS CUTYyallun




OIIK 3. Cnocoben
IIPOBOIUTH
HCCIICOAOBAHUSA N
M3BICKAHUSA IS
peueHus
MIPHUKIIAIHBIX
WH)KCHEPHBIX 3a/1a4
OTHOCSIIUXCS K

3namu(3HaKOMCmME0):
. TCOPETUICCKHE
OCHOBBI, OCHOBHBIC
TIOHSITHS, TCOPEMBI
MaTeMaTHKH;

Ymemn:
. MMOHUMATh, U3JIaraTh

3namep:
®  TCOPETHYECKHE
OCHOBEI, OCHOBHBIE
ITOHSTHS, TEOPEMBI
MaTEeMAaTHKH;
Ymems:

L4 IIOHMNMATh,

npodeccrnoHaIbHOM U aHAM3HPOBAThH M3IIaraTh ¥ aHAIM3UPOBATh
JeATEeIIbHOCTH, 6a30ByI0 MH(POPMALIMIO 110 | 6a30BYI0 HH(OPMAIIHIO;
BKJIFOYAsi IPOBEJICHUE TUIOBBIM IPUMEPAM,
HU3MEpPEHUH, WCHOJb3Y4 JIUTEPATYPY; Bnaoemp:
IJIAHUPOBAHUE U e  MaTeMaTHYECKUMH
[IOCTaHOBKY Bnaoemo: MeTonamMu  00paboOTKH U
OKCIICPUMCHTOB, * CTaHAapTHBIMUA a”HaJm3a I/IH(bopMaL[I/II/I B
UHTEPHIPETAIUIO MaTeMaTUYECKUMU obnacTu
MOJTyYEHHBIX MeToamMu 00paboTKH 1 1podecCHOHATBHOI
pe3yiabTaToOB. aHaM3a HHPOPMAIH B JIeATEILHOCTH,
obnactu JIEMOHCTPHPYS. TBOPYECKOE
npoheCcCHOHALHOM WCIIONBL30BAHUE  YMEHMii
JCSTEIIbHOCTH. (TexHOIOTHIA).
®duznka OIIK-1. Ciocoben 3unamo: 3namo:
dbopmynupoBaTh U ®  OCHOBHBIE ®  OCHOBHBIE
pelath 3a1a4u, (dusnyueckue SBICHUS U | MMOHATHS, 3aKOHBI "
OTHOCAIIUCCS K OCHOBHBEIC 3aKOHKBI | MOAEIN MEXaHUKU,
npodeccnoHanbHOM (GU3MKY; TpaHWIBl WX | AJICKTPUYECTBA 31
JIeATEeIIbHOCTH, MIPUMEHUMOCTH MarHeTu3Ma, KoyJeOaHui u
IIPpUMCEHSA ° OCHOBHBEIC BOJIH, CTaTUCTHYECKOM
(dyHnameHTaIbHbIE HOHATHA ¥ 3aKOHBI | PU3HKH "
3HAHUS OCHOBHBIX (1)1/131/[1(1/[, NPHUMCHHUTEIIBHO TCPMOANHAMHKHU,
3aKOHOMEPHOCTEH K BO3HHKAIOIIUM [ OCHOBHEIE

pa3BUTHUS IPUPOJIBI,
yejloBeKa U 001ecTBa

TEXHUYECKUM 3a1a4aM;
®  COBpPEMEHHYIO
Hay4YHYIO KapTUHYy MHpa

Ha  OCHOBE OCHOBHBIX
MOJOKEHUHM, 3aKOHOB M
METOJI0B ¢buznyeckux
HayK

Ymemon:

® aAHAIM3HUPOBATh
HAYYIHO-TEXHUICCKYIO
MHGOPMAIIHIO, CB3aHHYIO C
(hM3MYECKUMHU METOITaMU
peleHus
npoheCCHOHATTFHBIX 337134,
®  HCIIOJIb30BaTh
3HaHUA 0 PU3UIECKUX
SIBJICHUSIX U TIPOIIeCCax TSt
o0ecrieueHust CBoen
poheCCHOHATTLHOM
JeATebHOCTH

¢bu3nyuecKkue BEIUYUHBI U
($u3HMYEeCKne KOHCTAHTHI,
UX ONpeeseHue, CMBICI,
CHocoObl M E€IUHUILI HX
U3MEpPEHUs;

e  (yHIAMEHTAIBHBI
e (usuyeckue OMbBITHI, UX
POIb B Pa3BUTHH HAYKH;

®  Ha3HAYCHUE u
TIPUHIIUIIBI JneicTBUS
BOXHEHIINX (PU3NIECKUX
npuOOpOB.

Ymemon:
® OOBJICHHUTH

OCHOBHBIE HAOJTIOJAaEMEIE
MIPUPOJIHBIE U TEXHOTEHHBIE
sBJIeHUS U 3((DEKTHI ¢
TTO3UIINI
(byHIaMEHTATEHBIX
busnuecKux
B3aUMOJICHCTBUH,




Bnaoemw:

e  MeToAaMH
aHann3a GU3NIECKUX
SIBJICHUW B TEXHUYECKUX
YCTPOMCTBAX M CUCTEMAX;

e  MeTonaMu
00paboTKH 1 aHamu3a
OTIBITHBIX JIAHHBIX C
MIPUMECHCHHEM
COBpPEMEHHBIX
HMH(OPMAITMOHHBIX
TEXHOJIOTU I

HCTOJIKOBBIBATH CMBICIT
(U3NYECKUX BEIUYHMH U
MTOHSITHIA;

®  3amKChIBaTh
YpaBHEHHUSI IS
(bU3MUECKUX BEIINYHH,
3aIKChIBaTh YpaBHEHUS
Ipoliecca U HaXOAUTb €ro
pelIeHue;

e pabotaTh ¢
npudopamMu 1
000pyI0BaHUEM
COBPEMEHHOW (HU3NIECKOM
nabopaTopuu;

®  UCIIOJIb30BaTh
Pa3IMYHBIC METOIUKU
bu3UecKUX U3MEPEHUH 1
00paboTku
AKCTIEPUMEHTAITBHBIX
JTAHHBIX, B TOM YHCIIE C
MIPUMEHEHUEM
KOMIIBIOTEPHOM TEXHUKHU U
MH(POPMAIIMOHHBIX
TEXHOJIOTU IIPU PELIEHUN
3ajady;

®  UCIOJI30BaTh
METO/1bl PU3UUYECKOTO U
MaTeMaTU4ecKoro
MOJIETIMPOBAHMS, a TAKXKe
MIPUMEHSATH METO/IBI
(U3MKO- MAaTEMAaTHYECKOTO
aHaJIN3a K PEeLIEHHIO
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MTPOOIIEM

Bnaoempw:

o HaBbIKaMU
UCII0JIb30BaHUsl METOJIOB
¢duznyeckoro
MOJIETTUPOBaHUs B
WH)KEHEPHOW IPAKTHKE;

o MIPUMEHECHUSI
OCHOBHBIX METOJIOB
(bu3HUKO-MaTEMaTHYECKOTO
aHaJIn3a JUIsl pelIeHUs
€CTECTBEHHOHAYYHBIX
3a1au;

. NIpaBUIILHON
AKCIUTyaTallld OCHOBHBIX
npubOpoB U
000pynoBaHUs
COBpPEMEHHOM (pu3nueckoi




naboparopuu;

00paboTKu 1
MHTEPIIpETAINH
pe3yJIbTaToB
AKCIEPUMEHTA, B TOM
YHCIie C MPUMEHEHUEM
KOMITBIOTEPHOM TEXHUKH U
UH(OPMAITMOHHBIX
TEXHOJIOTHUM.

OIIK-2. Cniocoben
(bopMaM30BBIBATH
pelaTh 3a/1a4u,
OTHOCSIIHECS K
npodeccnoHaTbHOMI
JeSITeIIbHOCTH,
UCTIOJB3Ysl METO/IbI
MO/ICJIMPOBAHUS U
MaTeMaTU4ECKOTO
aHaJM3a.

3namo:

e  (usuueckue
OCHOBBI CPEJICTB Mepeaadn
nHpopmauu u
0COOCHHOCTH (PU3NUECKUX
3¢ deKxToB U ABICHUI

Ymemo:

® BBHIBHUTH
(DU3UYECKYIO CYIITHOCTh
npo0sIeM, BOSHUKAIOIIHX B
xo71e po(hecCHOHATBHOM
JeSTETbHOCTU U
NPUBJICKATh IS KX
perIeHus
COOTBETCTBYIOIINH (PU3HKO-
MaTeMaTH4YeCKHH armapar;

® [UIAHUPOBATH U
MPOBOJIUTH SKCTICPUMEHT Ha
OCHOBE (pU3UYECKUX
METO/IOB UCCIIECIOBaHM,
00paboTKy, aHaJIN3 U
Tpe/ICTaBIICHUE
PE3yNBTaTOB C
MPHUBJICYCHUEM
COOTBETCTBYIOIIETO
MaTeMaTH4YeCcKoro amnmapara

Bnaoemo:

e METOJaMM aHaJIH3a
(bu3NYeCKUX SIBICHUI B
TEXHUYECKUX YCTPOMCTBAX
U CUCTEMAX.

3namo:

e  (yHIAMEHTAIbHEI
e (pusmyeckue MOHATHS U
TEOPUU KIIACCUYECKOU U
COBPEMEHHOM (PU3UKU.

Ymemon:

®  UCIIOJIb30BaTh
3HaHUS O COBPEMEHHOU
busnuecKoil KapTHHE MUpPa
U dBOIIOIN BeeneHHoM,
MIPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHHH BELIECTBA JIs
MIOHUMAaHUSI OKPYKAFOIIETO
MUpA U SIBIICHUH TTPUPOJIBL;

® TNIPUMEHATH (PU3UKO-
MaTeMaTUYeCKHe METObI
JUISL CO3/1aHNSI HOBBIX
CpE/ICTB U3MEPEHUS,
METOIOB U3MEPEHHSI 1
METOAMK U3MEPEHUH,
pa3pabaTkeIBaTh U
Mpe/siarath IiaH
MpOBENECHUS (PU3NIECKOTO
WCCIIEIOBaHMUA,
(hopMyIHMpPOBAThH BHIBOIBI,
OLICHUBAaTh COOTBETCTBHE
BBIBOJIOB TIOJTYYEHHBIM
JTAHHBIM, OLIEHUBATh
HAYYHYIO M TIPUKJIATHYIO
3HAYUMOCTb CBOEH
pa3paboTKy.

Bnaoemo:

e  MeToJaMH (PU3HKO-
MaTeMaTHYECKOTO
OIMUCAHUS U
MOJEIIUPOBAHUS
IIUPOKOTO Kilacca
(bU3UYECKUX SIBICHUN U
MPOIIECCOB,
ONpeIETSIOIMNX




HPUHIUIB pabOTHI
Pa3ITUYHBIX TEXHUYECKUX

YCTPOMCTB.
OIIK 3. Crocoben 3namou: 3namp:
IPpOBOAUTH o OCHOBHBIC o TEOPETUYECKUE
HCCIIEIOBAHUS U MPUHIUIIBI  TPOBEICHUS | OCHOBBI, OCHOBHBIE
W3BICKaHUS JUTS (hu3nIecKOro ITOHSTHS, 3aKOHBI u
perieHus SKCIEPUMEHTa W METOJIbI | MOJEIHU MEXaHHUKH,
MPUKJIATHBIX U3MEPECHUI Pa3IMYHBIX | MOJICKYJISIPHOH  (PU3HKH,
WH)KEHEPHBIX 3a/1a4 (U3HYECKUX BEIIUYNH, AIEKTPUYECTBA u
OTHOCSIITUXCS K . OCHOBHBIC MarHeTu3ma, TEOPUHU
npodeCcCHOHATBHON METOIbI ¢dusnyeckux | KonebaHuil u BOJIH,
NeATEIIbHOCTH, HCCIIEIOBAHUIA. TEPMOJIMHAMUKHI u
BKJTFOYAsi IPOBEICHUE CTaTHCTUYECKON (PU3UKY;
HW3MEpPEHU, Yuemn: ) METOZIOB
IJIAaHUPOBAHUE U ° IPOBOJIUTh TEOPETUUYECKUX u
IIOCTaHOBKY KOMIIBIOTEPHOE AKCIEPUMEHTAIBHBIX
SKCIICPUMCHTOB, MOJEIIUPOBAHUE HCCJICI0BaHMH B (hH3HKE.
HHTCPHIPETALUIO (DU3UYECKUX TPOIECCOB H
MOJTy4CHHBIX O0OBEKTOB HCCIENOBaHUA, | Ymemb:
pe3yJIbTaTOB HCITIOJIb30BaTh ° ITOHUMATh,
nH(OPMAIIMOHHBIC u3jiaraTh M KPUTUYECKU
TEXHOJOTMM B  CBOEU | aHAJIM3UPOBaTh 0a30BYIO
MpeAMETHOMN 001acTH; obmeduznyeckyro
nHpopmaruto;
Baaoemby: ° II0JIb30BaThCSI
. ¢$uzuKo- TEOPETUYECKUMU
MaTeMaTHYEeCKUMH OCHOBaMH, OCHOBHBIMH
METOJIaMH JUIS | IOHATHUSAMH, 3aKOHAMHU U
KOMITHIOTEPHOTO MOJACIISIMH (PU3HKH.
MOJICIIMPOBAHUS B
npogeccuoHaIbHON Bnaoemy:
JeSATEIIbHOCTH. . dbuznyeckuMu 1
MaTeMaTUYEeCKUMH

MeTogaMu  o0paboTKU U
aHanu3a uHGpoOpMalUU B
o0nactu o01el GU3MKH.

1.5 dopma oOyuenus

Peanu3zanus Moayns npeaycMoTpeHa s 00yJaromuxcs o o4Hoi ¢opme.




PA3JIEJI 2. IPOI'PAMMBI MO YJISL
Hayuno-dynaameHnTaabHble OCHOBBI IPOPECCHOHANBHOMN AESITETbHOCTH

2.1. PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI
MATEMATHUKA

PabGouas nporpamMmma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Ydyenas crenenb Iloapa3nenenue
Nen/m | @amuans Umsa OtuyecTBO > | JI0JIZKHOCTD P
yueHoe 3BaHHe
ernapTamMeHT
Jemuna Encna KaHa. pus.-mart. Jlenap
1 JIOLEHT €CTECTBEHHOHAYYH
JleonnnoBHa HayK, JOLIEHT
oro oOpazoBaHus
N ernapTamMeHT
Hemun Cepreii KaHJ. (hu3.-mar. flenap
2 JIOIIEHT €CTECTBEHHOHAYYH
EBrenneBuu HayK, JIOLEHT
oro oOpa3oBaHHs

2.1.1. COAEP’)KAHUE U OCOBEHHOCTHU PEA/IN3ALIUU JUCHUIITINHBI

MATEMATHKA
2.1.1.1. TexHosiornu 00y4eHus, HCIOJIb3yeMble IIPH U3y4YeHHH JUCHUIIIMHBI MOLYJIsI

-TpanuunoHHasi(peNpOAYKTUBHAS ) TEXHOJIOTHSL.

- CMmemanHoe 00y4eHHe ¢ UCTIOJIb30BaHUEM OHJIAMH-Kypca.
- PaznoypoBHeBoe (mud depeHimpoBanHoe) oOydeHue:
bazoBblit ypoBeHb
I1oBBIIIEHHBIN YPOBEHB

*bazoeviil | yposenb — coXpaHseT JOTUKY CAMOM HAyKU M IO3BOJISIET MOIY4YUTh YIIPOLUICHHOE, HO
MOJTHOE U BEpPHOE NpECTaBICHUE O NpeAMeTe NUCLUUIUIMHBI, TpeOyeT 3HaHUE CUCTEMBI MOHSATHM,
yMEHME pemarh MpoOieMHble curyanuu. OCBOEHHE JaHHOTO YPOBHSI pe3ylbTaToOB OOy4YeHUs
JIOJDKHO 00ecneunTh (pOPpMHUPOBAHNE 3aTUIAHUPOBAHHBIX KOMIIETEHIIMN U TIO3BOJIUT O0yJaromemMycs
Ha MUHUMAaJIbHOM YPOBHE CaMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH BBITIOJIHATD 33 JaHUSI.
Tosviuennwiii | yposens — yriy6nser u odoramaer 6a30Bbli YpOBEHb Kak 10 COJIEPXKaHUIO, TaK U
no TriyOMHe MNpopabOTKU MaTepuana AUCHUIUIMHBL. OTO TPOMUCXOIUT 3a CYET BKIIOYCHHS
JIOMIOJTHUTENbHON MHpopManuu. J[aHHBIN ypoBeHb TpeOyeT yMEHHUs pemaTh NpoOieMbl B paMKax
Kypca U CMEXHBIX KYypCOB TIIOCPEJICTBOM CAMOCTOSTEIbHOM TIIOCTAaHOBKM ILI€M M BbIOOpa
nporpaMMbl  JielicTBuil. OCBOEHHE JaHHOTO YpPOBHS  pe3ylbTaToB OOyuYeHHs IO3BOJIUT
oOyJaronemMycsi MOBBICUTh YPOBEHb CAaMOCTOSITEIBHOCTH W OTBETCTBEHHOCTH [0 TBOPUYECKOTO
[IPUMEHEHUs 3HAaHUN U YMEHU.

2.1.1.2. IInanupyembie pe3yabTaThl 00y4eHHus (MHAMKATOPbI) 0 AMCHMIIINHE

Kon n Ilnanupyembie pe3yabTarbl Ilinanupyembie pe3yibTarTbl
HAUMEHOBaHHE 00ydeHusi (MHAMKATOPHI) 00yyeHus (MHIUKATOPHI)
KOMIIETeH LI 0a30BbIi YPOBEHb NOBBILICHHBIH YPOBEHb
1 2 3
OIIK-1. Cnocoben
bopMynupoBaTh U | 3HAMb(3HAKOMCME0): 3uamp:
peuiaTh 3a1a4u, ® OCHOBHBIC ITOHATHA U ®  OCHOBHBIC ITOHATHS U METObI




OTHOCSIIEC K
po¢eCCHOHATBHO
M eI TEeIbHOCTH,
TIPUMEHSS
(dbyHIaMeHTaTbHBIE
3HAaHHUSA OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHUS
MIPUPOJIBI,
yeJIoBeKa U
o011ecTBa.

METO/BbI aHATTUTUYECKON
reoOMeTpHH, MaTEMaTHUECKUI
aHaIIM3 U JTUHEHHYIO anredpy;
II0CJIEI0BATEIbHOCTH U PAABI,
muddepeHnranbHoe U
UHTETpaJIbHOE UCUUCIICHHE,
middepeHraibHbIe ypaBHEHHS.

Ymems:

e IIPUMCHATH o
UHCTPpYKIMU (M0  THUIIOBOMY
puMepy) MaTeMaTHUECKHE
METO/IbI JUIST pelieHus
MPaKTUYECKUX 3a7a4 B 00JacTh
npodeccrnoHanbHOM
JIEeITEIBHOCTH.

Bnaoemo:
. B OpraHu3aIu

COOCTBEHHOMH JCATCIIBHOCTH, B
BBI60pe THUIIOBBIX ME€TO0B U
CITOCOOOB BBIITOJTHEHHS 3aja4, B

AQHAIMTUYECKON I'€OMETPHH,
MaTeMaTUYEeCKHd aHAJTU3 U TMHEUHYIO
anredpy; MOCIIeNOBATEIEHOCTH U PSIIBI,
g depeHITnaTbHOE U HHTETPATBHOES
ucuncienue, b hepeHIaTbHbIe
ypaBHEHUSI.

Ymemo:

® I[PUMEHSATh  MaTeMaTH4YecKue
METOJIbI JUIS PELICHHUs] HECTaHAAPTHBIX
NPAaKTUYECKUX  3a1ad B 00JacTu
po(heCCUOHATIBHOM AESTEIILHOCTH.

Bnaoemo:

® TBOPYECKH MOJIXOIUTh B
OpraHM3aluu cOOCTBEHHOM
JACATCIIBHOCTU, B B5160pe MCTOIOB U
COCOOOB  BBHINOJIHEHHS, B  yYMEHUU
aHaJH/IBI/IpOBaTI), CpaBHI/IBaTI) nu
OILIEHHBATh HX pe3ynbTaThl,

HCIIOJIb30BATh OCHOBHBIC MCTOABI H
IIPpUEMbl MATCMATHKKW I PCHICHUA

YMCHHMH aHAJIM3UPOBATD, NPAaKTUYSCKUX 3a1a4 B HOBBIX H
CpaBHHMBATb U OLICHUBATb UX HECTaHIAPTHBIX CUTYaLUAX
Ppe3yibTaThl, UCIIOIB30BATh
OCHOBHBIEC U3BECTHBIC METOJIBI U
[pUEMBbI MATEMATUKHU IS
peuieHus IpaKTHYECKNX 3a1a4
OIIK-2. Cniocoben | 3uamw(3naxomcmeo): 3name:
(hopMaTM30BBIBATH . OCHOBHBIC IIOHATHS ° OCHOBHBIE MOHSTHUS

U pelaTh 3a7auH,
OTHOCSIIEC K
npo¢eccuOHATBLHO
1 eI TeTbHOCTH,
WCIIONb3YS] METO/IbI
MOJICJIUPOBAHUS U
MaTeMaTHIECKOrO
aHaJIM3a.

KJIACCUYECKON MaTEMAaTHUKU.

Ymemo:

. KOPPEKTHO MPUMEHSITh
CTaHJIapTHBIC MAaTEMaTUIECKUEC
METOIBI JISl PELIICHUSI
npo¢eCCHOHATLHBIX 33/1a4.

Bnaoempw:

. METOJaMHU
MaTeMaTHYeCKOro OMUCAHUS U
MOZEIMPOBAHUSI IIIMPOKOro Ki1acca
(U3MYECKUX SBIEHUH 1
MPOLIECCOB, OMPEAEIIOINX
NPHHIMIBI PAOOTHI PA3TNYHBIX
TEXHUYECKUX YCTPOMCTB,
UCIIOJIb3YsI ICTOYHUKH
uHpopmaru

KJIaCCUUECKO MaTeMaTHUKH.

Ymems:
® yMETbh CAMOCTOSITENBHO U
TBOp‘IGCKI/I BBITIOJIHATH I[GI\/'ICTBI/HI,
CBSI3aHHBIE C pEUICHUEM
HCCISI0BATCILCKUX
npohecCHOHATBHBIX 3a7ay.

Bnaoemo:
° METOAaAMU MATEMATHUYCCKOI'O

OIMUCAHUA U MOJCTIUPOBAHUA
LIMPOKOTO Kiacca (pU3NIecKUx
SBJIEHUU U MPOLIECCOB,
OTIpeNIeNIAIONINX MTPUHIUITBI pabOThI
Pa3IMYHbIX TEXHUYECKUX YCTPOMCTB,
Ha OCHOBE KOMOMHAIIMN H3BECTHBIX
METOJIOB, B HETIPEICKA3yEMO
U3MEHSIIOIIENCS CUTyalun




OIIK 3. Cnocoben
MIPOBOIUTH
HCCIICOAOBAHUSA N
M3BICKAHUSA IS
peueHus
MIPHUKIIAIHBIX
WH)KCHEPHBIX 33134
OTHOCSIIUXCS K

3Hamb(3HAKOMCME0):

. TEOPETUYECKUE OCHOBEI,
OCHOBHBIC ITOHATHSA, TCOPCMBI
MaTeMaTHUKH;

Ymuemn:
. IMOHHUMAaTh, U3J1arath U
aHAIM3UPOBATh OA30BYIO

3uamou:
®  TCOPETHYECKHE OCHOBEI,
OCHOBHBIE TIOHSTHS, TEOPEMBI
MATEMATHKH;
Ymems:
L] IIOHUMATh, n3jiararb nu

aHaIM3UPOBaTh 0A30BYI0 HH(DOPMAIHIO;

npo¢eCCHOHATBHO UH(DOPMAITHFO TIO TUTIOBBIM
i 1esTenbHOCTH, pUMepam, UCIONb3Ys Bnademo:
BKJII04as JITeparypy, ° MaTeMaTU4YECKUMU  METOJaMU
IpOBEACHUE 00paboTKK W aHanM3a HH(OpPMAIUU B
U3MEPEHHIA, Bnaoems: obnactu 1podeCcCHOHATEHON
IIJIaHUPOBAHUE U ® CTaHdapTHBIMU JEATEIBHOCTH, JEMOHCTPUPYA
IIOCTAaHOBKY MaTeMaTUYeCKUMHU METOAAMHU TBOPYECKOE  MCIIOJIb30BAHUE  YMEHMI
AKCIICPUMEHTOB, 00pabOTKM 1 aHAIN3a (TEXHOIOTHA).
UHTEPIIPETALNIO uH(pOpMaLK B 007aCTH
MOJIy4E€HHBIX npodeccuoHaIbHON
pe3yJIbTaTOB. JIEATEbHOCTH.
2.1.1.3. Coaep:xaHue TUCHMILINHBI
pa:;zios Paznen, tema Conepwanue
" TeM AUCIHUIIIMHBI
AnreOpanyeckue OIepalud HaJ MaTpullaMd M HUX
cBoiicTtBa. Ompenenurenu U UX CBOMCTBa. PasnoxeHue
Teopus MaTpui i ONPENIENUTENS 10 CTPOKE  HIH cTonbuy. Mertozsl
P1 N BBIYHCIICHUS oTnpeAeUuTENeH. YMHOXeHuE
onpenaeaurenei . .
onpenenuteneir. Panr wmartpunpsl.  CBolicTBa paHra
Matpullbl. Beruucnenue panra warpuibsl. OOparHas
MaTpuIla U CIOCOOBI BBIYUCIICHUS €&
DneMeHTapHble TpPeoOpa3oBaHUs W IKBUBAJCHTHOCTh
CJIAY. IlpuBeneHue cucTteMbl K CTYNEHUYAaTOMY BUAY.
Cucrembl quHeiinbIX | KoopauHaTHble, MaTpuuyHble U BEKTOpPHBIE (OpPMBI
P2 ajiredpanyecKux 3amucu  CJIAY. Teopema Kpamepa. Meron [@aycca.
YPABHEHHI OO6mas Teopusi NMHEWHbIX cucteM. DyHIaMeHTalIbHBIN
HaOoOp pemeHud OAHOPOAHOU cucTeMbl. CBSA3b MEXKIY
penieHUusIMU OHOPOJHON U HEOTHOPOJIHON CUCTEM.
OcHoBHbIe omnpeneneHus. JluHeliHble onepanuu Haj
BeKkTopaMu. JIeHcTBUS HaJI BEKTOpaMHU, 3aJaHHBIMU
P3 BexkTopHnas aaredpa npoekuysiMi.  CKalspHOE, BEKTOPHOE, CMEIIaHHOE
MIPOM3BE/ICHNS BEKTOPOB. BeKkTopHOE MpOCTpPaHCTBO.
basuc
VYpaBHEeHHsT ~ OpsAMOM  Ha  INIOCKOCTH.  B3amMmHoe
pacroyioKeHusl MPsAMBIX Ha IJIOCKOCTH. PaccTostHue ot
AHauTHYECKAS TOYKH 10 TUIocKocTU. KpuBbeie BTOpOTO MOpSAKA.
P4 reoMeTpus Ha Kanonuveckne  ypaBHeHHMsI  mapaboibl,  DJUIHIICA,
IJIOCKOCTH runiepbonsl. [IpeoOpasoBanue koopawHat. [lpuBegeHue
YpaBHEHUN KPHUBBIX BTOPOrO MOPsIKA K KAHOHUYECKOMY
BHJTY
Ps AHauTHYECKAS VYpaBHEHHE IUIOCKOCTH B MPOCTpaHCTBEe. Paznuunble

reoMeTpus B

CITIOCOOBI 3aJaHusl. Yron MCKIAY TIJIOCKOCTAMMU.




NMPOCTPAHCTBE

Paznuunbie crmocoObl 3amaHus. YTONT MEXKIY MPSMBIMU.
Yron Mmexay npsMoil ¥ II0CKOCThIO

P6

JJleMeHTapHbIEe
GyHkumu u ux
CBONCTBA

[Tonarue QyHKIMH, 0ONACTH OMpEAETICHUS, MHOXKECTBO
3HaueHn QyHKIuU. CrocoObl 3amaHust  (QYHKIUN.
OcHoBHBIE  xapakrepucTuku  pyHxmun.  ['padukn
9JIEMEHTApPHBIX (QYHKIUH

P7

penennt

UYucnoBasi mocieaoBaTeNIbHOCT, M ee mpenen. [lpenen
¢byakuum B Touke. Ilpenen dyHKuMu B OECKOHEYHOCTH.
OpHocTopoHHHME Tpenenbl. beckoHeUHO Manble U
OeckoHEeYHO Ooubine PyHKIMHU, X CBOMCTBA. OCHOBHBIE
TeopeMbl O Tmpenenax. Ilpu3Haku cCyliecTBOBaHUS
IpenesoB. 3amevarenbHble Tpeaensl. Teopema o
B3aMMO3aMCHSIEMOCTH OSKBUBAJICHTHBIX BEJIMYMH TIPU
BBIYUCIICHUH TIPEJICIIOB

P8

HenpepbIBHOCTD
byHxkumi

HenpepbiBHOCT (GYHKIMH B TOYKE M Ha OTpeE3Ke.
Pa3peiBsl, BH/IBI pa3pbIBOB. OpnHocTopoHHSA
HenpepbIBHOCTh. CBoOWCTBa (PYHKIMI, HENPEPHIBHBIX HA
OTpE3KE.

P9

JAnddepennmupoBanue
(pynxuumn oagHoi
nepeMeHHOo

[MpousBomnass  QyHKIMH, €€ TEOMETPUYECKUH U
MEXaHUYECKUI CMBICIL. [IpousBoaHas CYMMBI,
Npou3BeAeHUs, dYacTHOro QyHKuui. CB3b MEXIy
HEMpephIBHOCTRI0O U auddepeHnnpyeMocThio. Tabnuia
IIPOU3BOJIHBIX. Merton aorapupMuUecKoro
muddepeHInpOBaHMSL. [IpounzBonHas CJI0KHOM,
napaMeTpUYecKd 3aJaHHOW W HESBHOW  (DYHKIIHIA.
Huddepenunan (QyHKIUU, TEOMETPUYECKUNH  CMBICI
maddepeHnuana. WNHBapuaHTHOCTD bopmbI
muddepennnana nepBoro  nopsiaka.  [Ipumenenue
middepeHnrana K MPUONMKEHHBIM BBIYUCICHUSAM U
olieHke norpemHocty. [IponsBoansie u auddepennanst
BbIcIINX MOpsAnKoB. Teopembl depma, Poms, Jlarpanxa,
Komm. [Tpasuno Jlonurans

P10

HccaenoBanue
(pynxuumn oagHoi
NepeMeHHOH

[Ipu3znaku Bo3pacTaHus W yObIBaHMS  (PYHKIMH.
Bospacranue,  yObiBaHuMe  QyHKIMH.  DKCTpeMyM
¢GyHKIMU.  YcIoBHE  CYIIECTBOBAaHUS  DKCTpEMyMa.
HauGonbiiee u  HauMeHblllee 3Haue€HUE (DYHKIUH.
[IpoMexXyTKH  BBINYKJIOCTH, BOTHYTOCTH ¥  TOYKH
nepernba rpaduka QyHKOMH. ACHUMNTOTHI rpaduka
¢yakiuu. IlonHas cxema wuccnefnoBaHus QYHKIMH U
nocTpoeHue rpapuka GyHKIUU

P11

DOYyHKIUHA MHOTHX
nepeMeHHbIX

Onpenenenve  QyHKUMM  JIBYX U HECKOJBKHUX
nepeMeHHbIX. [Ipenen u HenmpepbIBHOCTh (PYHKIIMM JBYX
nepeMeHHbIX.  YactHele — mpousBoaHble.  IlomHoe
npupamieHue u - auddepeHuman  QyHKIUM  JIBYX
nepeMeHHbIX.  MHBapHaHTHOCTH  (OpPMBI  HEPBOIO
muddepenmmana. [lpunoxkenne guddepeHnnana K
MpUOIKEHHBIM BblunciaeHus M. [IpousBoaHast cioxHON
u HesBHOM ¢yHkuui. [IpousBojHas Mo HampaBICHMIO.
I'paguent. OkctpemyM GYHKIUH [BYX IEPEMEHHBIX.
HauGonbiiee m HauMmeHblllee 3HaYeHHE (YHKLIUU JBYX
MIEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

P12

HeonpeneseHubii
HHTErpaJ

IlepBooOpasHasi, TeopeMa 0 MHOXKECTBE MEPBOOOPA3HBIX.
Heonpenenennslii uHTErpan, ero cpoicTBa. Tabnuna




nHTEerpanoB. OCHOBHBIE METO/IbI HHTETPUPOBAHUS

P13

OnpenesieHHbIH
HHTErpaJ

[TonsaTHe onpeneneHHOro UHTErpana. I'eomerpuyeckuii u
¢u3nueckuif  CMBICI  OMNpEAENIEHHOr0  WHTerpasa.
®opmyna Herorona-Jleiitbnuma. OCHOBHBIE CBOHCTBA U
METOAbl MHTETPUPOBAHUS ONPEIEICHHOTO HWHTErpaja.
[Ipunoxxenus: BBIUMCICHUE IUIOMIAAUM M JJIMHBI JOYTH
IJIOCKOHM (DUTYPBI B MPSIMOYTOJILHOM U TIOJIIPHOM CHCTEME
KOOpJIMHAT, B IapaMeTpU4YecKoM BHJe. Brluucienue
obbema Tena BpameHnus. HecoOcTBeHHbIi naTErpan 1 u 2
pona

P14

JAunddepenunanbubie
YpaBHEeHUsI IEPBOro
MOpSAKA

3ajaun, IPUBOIUMBIE K T epeHaIbHbIM
ypaBHeHHsM. OCHOBHBIC TOHSATHS: TEPBBIA HHTETpad,
obmuii wHTerpan, 3amaya Kommu. JluddepeHunansHbie
YpaBHEHHS C  DPA3NCIAIOMMMHCA  [EPEMEHHBIMH.
OnHoponHbIE nuddepeHnranbHbe yYpaBHEHHS.
Jluneiinple nuddepeHnuanbHble  ypaBHEHUS (METO.
bepuynu, METOA BapHaluu IPOM3BOJIbHBIX
MIOCTOSIHHBIX). YpaBHeHue bepHyinun

P15

Anddepennuanbabie
YPAaBHEHHS BbICIIHX
NOPS/AKOB M CHCTEMBbI
auQpdepeHuHaNbHbIX
YPaBHeHHUil

Teopema cymiecTBOBaHMsS M €IUHCTBEHHOCTH DELICHHUS
muddepeHIanbHOTO ypaBHEHUsT N-ro mopsaka (0e3
JI0Ka3aTelbCTBA). [Tonnxenue nopsiika
Qg depeHInaIbHOTO YpaBHEHHUS. Onpenenurens
Bponckoro. Kpurepuii 1uHeHOM 3aBUCUMOCTH CHCTEMBI
¢bynkumid.  Kpurepuid ~ nMHEHHONW  HE3aBUCHMOCTHU
peleHi TMHEHHOro 0 JHOPOAHOrO AU(depeHInanbHOTO
ypaBHeHHUs N-ro nopsyika. CTpykTypa 0OOIIero peieHus
JMHEHHOTO OJTHOPOJIHOTO TG epeHIaIbHOro
ypaBHeHHUs N-ro nopsiika. CTpykTypa OOIIEero peieHus
JMHEWHOTO HEOJHOPOAHOro  auddepeHInaIbHOro
ypaBHEeHHS n-To nopsiaka. I[loctpoenne ob0miero pemenus
JTMHEWHOTO OJTHOPOIHOTO g epeHIaIbHOro
YpaBHEHHSI n-ro nopsiiKa c MIOCTOSTHHBIMU
kodpuurenTamu. MeToa BapualMM  IPOM3BOJIBHBIX
MOCTOSTHHBIX. HopmarnsHabie CHCTEMBI
Qg depeHIranbHbIX YpaBHEHUH

P16

Panwi

Uucnossle psnpl. Cxomumocts. HeoOxomumele —yciaoBus
cxogumocT. Octarok psma. CBoiicTBa CXOASIIUXCA PAIOB
[Ipy3Haky cXOAMMOCTH PSIIOB C IOJIOKHUTEIbHBIMU UYICHAMHU.
[Mpusnaku Jlamambepa, Komm, WHTErpaNbHBIA NpPU3HAK.
3HaKomepeMeHHbIE  PsAbl.  AOCONIOTHAsET W YCJIOBHAA
cxogumocTH. I[lpusnak JleiiOHuia. DyHKIMOHANBHEIE PSIBL.
Obnacte cxomumoctu. llpusnak Beiepmrpacca. CoiicTBa
paBHOMEpHO cxoasmuxcs paaoB. CteneHHsle pansl. Teopema
AoGeins. Uarerpan cxoaumoct. CBOMCTBAa CTEIEHHBIX PSJIOB.
Psan Tetinopa. PaznoxxeHune B psAn 3JeMEHTapHBIX (YHKIIHA.
IIpumenenue psos Telnopa.

Psiiel @ypre. PaznoxkeHue B TPUTOHOMETPUYECKHM P
@Dypre 00111ero BUa, YeTHBIX M HEYETHBIX (PYHKIIUH.

2.1.1.4. 5131k peaau3anuu NPOrpaMMbl

[IporpamMmma quCHUIIIIMHEI peaTU3yeTCsl Ha TOCYAapCTBEHHOM s3bike Poccuiickoit deneparun.




2.1.2. YYEBHO-METOIUYECKOE WU HWH®OPMALOMWOHHOE OBECIHEYEHMUE

JTACIATITAHBI
MATEMATHKA

JJIeKTPOHHBbIE pecypchbl (M31aHMs)

1.

AOnpaxmanoB, B.I'. Beiciias maremaruka: JTMHEHHas anreOpa U aHATUTHYECKAsk TEOMETPHS :
[16+] / B.I'. AGapaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — Pexxum nocryna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. banmmuun, K.B. Beicmas warematuka : yueOnuk / K.B. bammun, B.H. bauuieikos,

A.B. Pykocyes ; nog o6m. pea. K.B. bannuna. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm., rtpad., cxem. — Pexum gocryna: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

Kyry30B, A.C. Maremarndeckuii aHanus: nud@epeHnnanbHOoe U HHTETPAIBHOE HUCUYUCIICHUE
dbyHkmi ogHoM mepemenHou : [16+] / A.C. Kyry3oB. — 2-e¢ u3n. crep. — Mocksa ; bepnun :
Hupexr-Memua, 2017. — 127 c¢. — Pexum pgocryma: mno mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

Jlyary, K.H. Bpicmas maremaTuka: pykoBoAcTBO K pemienuto 3amad / K.H. JIynry,
E.B. Makapog. — 3-¢ u3j., nepepad. — Mocksa : @uszmariur, 2013. — Y. 1. — 217 ¢. — Pexxum
nocryna: o noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

TyranbaeB, A.A. Bricmas wmarematuka. @OYHKIUM HECKOJIBKUX IEPEMEHHBIX U
HECOOCTBEHHbIE HWHTErpayibl: Teopuss u 3amaun : [16+] / A.A. Tyran6aeB. — Mocksa :
®JIMHTA, 2019. — 120 c¢. : wn — Pexum pocryma: mo mnommucke. — URL:

https://biblioclub.ru/index.php?page=book&id=603140

TyranbaeB, A.A. Bpicmas MaTemaTuka: OCHOBBI JIMHEHHOHN anreOpsl. Teopus u 3amayn :
[16+] / A.A. Tyran6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : mi1. — Pexxum nocryna: mo
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. TyranOaes, A.A. Briciias matemarvka: GyHKIIMH MHOTHX TIEPEMEHHBIX, IBOWHBIE U TPOUHBIE

uHTerpatsl : [16+] / A.A. Tyran6aeB ; MOCKOBCKHII TOCYIapCTBCHHBIH YHUBEPCHTET UM. M.
B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : un. — PexuM ocTymna: no NOJAMNUCKe.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

[MankuH, A.C. 3amauum ¢ peleHUSAMH IO BBICHIEN MaTeMaTHKE, TEOPUHM BEPOSTHOCTEM,
MaTEeMaTUYeCKOU CTaTHUCTHKE, MaTEMaTUYECKOMY MPOTPaMMHUPOBAHUIO : yueOHOe mocodue /
A.C. llankun, B.A. Hlankun. — 9-e u3x., ctep. — Mocksa : Jlamkos u K°, 2020. — 432 c. : u.
— (YueOnble w3manus mis OakamaBpoB). — Pexum nocryma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

ITeyaTHbIE U3TaHUSA

1.
2.

3.

4.

5.

Hemun C.E., lemuna E.JI. Anre6pa. Huwxuuit Tarun: HTU (¢) Yp@V, 2015. -280 c.
Hemun C.E., [lemuna E.JI. Ananutnueckast reomerpusi. Huxuauit Tarun: HTU () YpdVY,
2016. -250 c.
Hemun C.E., lemuna E.JI. [luddepennmansuoe ucurcienue GyHKIHMN OJJHON TTEPEMEHHOM.
Hwxnuit Tarun: HTU () YpdVY, 2014. — 282 c.
Hemun C.E., llemuna E.JI. Heonpenenennsiit uarerpan. Huwxuuit Tarwn: HTU () YpDY,
2011.-130c.
Hemun C.E., llemuna E.JI. Onpenenenusiii uaterpan. Hwkuuii Tarwn: HTU (¢) YpdY,
2013. - 152 c.
Hemun C.E., Jlemuna E.JI. KpaTnbie u kpuBosinHelHble nHTErpansl. Huwxanii Tarmn: HTU
(p) YI'TY-VIIN, 2010. -174 c.
Hemun C.E., lemuna E.JI. Psaapr. Huxnanit Tarun: HTU () Yp®@VY, 2013.-186 c.


https://biblioclub.ru/index.php?page=book&id=607459
https://biblioclub.ru/index.php?page=book&id=79497
https://biblioclub.ru/index.php?page=book&id=462166
https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=603140
https://biblioclub.ru/index.php?page=book&id=611207
https://biblioclub.ru/index.php?page=book&id=611208
https://biblioclub.ru/index.php?page=book&id=573151

IIpodeccnonanbHbIe

CHUCTEMBI

0a3bl

JAHHBIX,

HH(OPMALIMOHHO-CIIPABOYHbIE M TOHCKOBbIE

1. DnextpoHHO-OMOIHOTEUHas cuctema «Jlaup» https://e.lanbook.com

2. DIEeKTPOHHO-OMOIMOTEeYHAs
http://biblioclub.ru/

cucrema

«YHHMBEPCUTETCKAA

9BC IPR books http://www.iprbookshop.ru

o~ w

(OLINOP)

Matrepunansl pis aun ¢ OB3

Becy kontentr OBC mnpencraBaeH B Buje ¢aitioB cnenuanbHOoro (Gopmara s
BOCITPOM3BEJICHUS CUHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJE, MPUTOJHOM JIJISl IPOUTEHUS C
HCITOJIb30BaHUEM SKPaHHOM JIYITBI M1 HACTPOHKOW KOHTPACTHOCTH.

bubmuoreka  Onnaiia»

http://school-collection.edu.ru — eauHas KoyuteKIHs MUPPOBBIX 0OPa30BATENBLHBIX PECYPCOB
http://fcior.edu.ru - denepanbHbIi EHTP HHPOPMALTHOHHO-00Pa30BaTEIbHBIX PECYPCOB

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

MATEMATHKA

CaeneHusi 00 OCHAIEHHOCTH THCHMIUIMHBI CHENUAJIUM3MPOBAHHBIM M JIA00OPaTOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM olecneyeHneM

Ne | Bup zanaruii | HanMeHoBanue OcHaIlIEHHOCTh
n\ CHECUMANTBHBIX | CHEeIHAaJIbHBIX HoMemeHuil u | IlepeueHb mporpaMMHOTO
i HOMEIIEeHUH U MIOMEUICHUH 17151 o0ecreyeHusl.
MOMEIIEHUH JUIsl | CaMOCTOATENbHOM paboThl PexBu3UTHI
CaMOCTOSITEITEHO MOJITBEPKTAIOIIIETO
i paboThI JIOKYMEHTa
1 | Jlekuu VYueOHast MebGens  ayautopHas ¢ | Microsoft Windows,
ayUTOPHSI ISl | KOJMYECTBOM pabounx MecT | opucHbIi maker Microsoft
NIPOBEICHUS B COOTBETCTBUU c | Office
JEKIIMOHHBIX KOJINYECTBOM CTY/ICHTOB,
3aHATHH pabouee MECTO
nperno/iaBaTers, J0CKa
ayJIUTOpHASsI.
Kommnekt MEPEHOCHOTO
MPOEKITMOHHOTO
000py10BaHUS: HOYTOYK,
POEKTOP, YKPaH Ha IITATUBE.
2 | [Ipaktuuecku | YuyeOHas Mebens  aymuropuas ¢ | Microsoft Windows,
€ 3aHATUA AyJIUTOPHS ISl | KOJIMYECTBOM pabounx MecT | opucHbii maketr Microsoft
MPOBEJCHUS B COOTBETCTBUH ¢ | Office
MPaKTUIECKUX KOJINYECTBOM CTY/ICHTOB,
3aHITHH pabouee MECTO
nperoiaBaTeds, J0cKa
ayJUTOpPHAsI.
Komnberorepnas TEXHHKA:

NIEPCOHAIBHBIE KOMITBIOTEPHI,
nepudepuitHple yCTPOUCTBA,
JOCTYI B DJIEKTPOHHYIO
1H(OpPMalMOHHO-



https://e.lanbook.com/
http://biblioclub.ru/
http://www.iprbookshop.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

00pa3oBaTeNbHYIO cpeny
HTU  (dbumuana) VYpdV,
KOMIIJICKT JJMIOECH3NOHHOI'O

IMpOrpaMMHOI0 obecreyeHus.

Koncynpramu | YueOHas Mebens  ayauTopHas ¢
u ayJUTOPHS VIS | KOJMYECTBOM PabOYMX MECT | Cucrema BUACOKOH(MEPEHLHI
[IPOBEICHUS B COOTBETCTBUU ¢ | Apache Openmeetings
KOHCYJIbTaINH KOJIMYECTBOM CTyneHToB, | CBOGOIHO
pabouce MecTto | pacupoctpansemoe 10 ¢
[pENoIaBaTes, nocka | OTKPBITBIM KOIOM
ayJIMTOpHasl.
Texymuit VYyebnas Mebenb ayIuTOpHAas C | Onepaunonnas cucrema
KOHTPOJIb, ayMTOpus 11 | KOIMYECTBOM Pabo4mx MeCT | Windows, obuCHBIT makeT
MIPOMEXYTOY | IPOBEIACHUS B COOTBETCTBUU ¢ | Microsoft Office
Has TEKYILETO KOJIMYECTBOM cTyaeHToB, | Cucrema yIpaBJIeHUsI
arTecTanus KOHTPOJIS U pabouee MeCTO | YUCOHBIM  KOHTCHTOM |
MPOMEKYTOYHO | MPEIo/IaBaTes, nocka | 00yuernem LCMS Moodle
i aTTecTanuu ayJIMTOpHAsl.
Camocrositen | [lomemenus g | MeGenb ~ ayautopHas ¢
bHas paboTa | CaMOCTOSITENFHO | KOJMYECTBOM pabo4yMx MecT
CTYACHTOB | il pabOTHI B COOTBETCTBUU C
o0y4aromuxcsi | KOJTU4eCTBOM CTYJCHTOB,
pabouee MECTO
npernojaBaTens OCKa . .
apﬂmg Has ’ A Microsoft Windows,
Y priai. otucHsrit maker Microsoft
Komnerorepnas TEXHUKA: | ~eei o
[IEPCOHAIbHBIE KOMITBIOTEPHI,
N . JoroBop Ha
nepudepuifHple yCTPOICTBA,
IIPEI0CTaBIECHUE
MOJIKJIFOUEHUS K CEeTH
MOCTOSTHHOTO JTOCTYTA K
WuTtepHer, JOCTYII B
cetu aTepuer
AIIEKTPOHHYIO
UH(OPMAaIMOHHO-
00pa3oBaTenbHYIO cpeny
HTN (pummana) VYpdV,
KOMIUIEKT  JINLEH3UOHHOTO

MMpoOrpaMMHOTO obecneueHuUs.




2.1. PABOYASA NTPOT'PAMMA JUCHUIIJIMHBI
PU3UKA

PabGouas nporpamMmma IUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuians Umsa OtuecTBO Yuenas crencus, JlomkHocTh Honpaznencuue
yuyeHoe 3BaHue
1 XoabipeB AneKcaHap Crapuuuii JlenapramMeHT
AHaToNbeBUY npenojaBaTe | €CTECTBEHHOHAYUYH
b oro oOpazoBaHus
2 CokonoBa OkcaHa Crapumiit JenaprameHT
BacunbeBna Mpeno/iaBaTe | €CTECTBEHHOHAYYH
b oro oopazoBaHus

2.2.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUN AU CHUIIJIMHBI

OU3NKA
2.1.1.1. TexHoJiorum 00y4eHus, HCNOJIb3yeMble NPH U3Yy4YeHUH TUCHUILINHBI MOAYJIA

-TpanuunoHHas(penpoAYKTUBHAS ) TEXHOJIOTHSL.

- CMmelanHOe 00y4eHHE ¢ UCIOIb30BaHUEM OHJIAH-Kypca.
- PasnoypoBHeBoe (nuddepenurpoBaHHoe) o0yueHue:
ba30BbIi1 ypoBeHb
[ToBbIlICHHBIH YPOBEHB

*baszoeuvlii | yposenv — coOXpaHsET JOTHKY CaMON HAayKH M TMO3BOJISET MOJYYUTH YIPOIIEHHOE, HO
MIOJTHOE W BEPHOE NPEACTABICHUE O NMpPEAMETe MUCHUIUIMHBIL, TpeOyeT 3HaHUE CHCTEMBI MOHITHH,
yMeHue pemarth mnpoOieMHble curyanuuud. OCBOEHHE JaHHOTO YPOBHS pe3yJIbTaTOB OOY4EHUs
JIOJDKHO 00ecneunTh (OPMHUPOBAHNE 3ATUIAHUPOBAHHBIX KOMITIETEHIIMN U TIO3BOJIUT 00YJarOIeMycCst
Ha MUHUMAaJIbHOM YPOBHE CaMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH BBITIOJIHATD 33JaHUSI.
Tosvruennwiii 1l yposenv — yriy0mnsiet u oboramiaer 0a30BbIi YPOBEHb KaK MO COACPIKAHUIO, TaK U
no TiIyOMHe MNpopabOTKM MaTepuana AUCHUIUIMHBL DTO MPOUCXOIUT 3a CYET BKIIOYCHHS
JIOTIOJTHUTENHHON MHpOpManuu. JlaHHBI ypoBeHb TpeOyeT YMEHHUsl pemaTh MpoOJeMbl B paMKax
Kypca M CMEKHBIX KYypCOB IIOCPEICTBOM CAaMOCTOSITEIbHOW MOCTAaHOBKM Il M BbIOOpa
nporpamMMmbl  nedictBuil. OCBOEGHHE JaHHOTO YPOBHS  pe3ylbTaToB OOydYEHHs] TTO3BOJIAT
oOyyarolemMycss MOBBICUTh YPOBEHb CaMOCTOSITEIBHOCTH W OTBETCTBEHHOCTH [0 TBOPYECKOTO
IIPUMEHEHHUs] 3HAaHUN U YMEHHUI.

2.2.1.2. IInannpyemble pe3yabTaThbl 00y4eHHs1 (MHIMKATOPHI) MO AMCHUIINHE

Koa n

HAHMMEHOBaHMe IInanupyemblie pe3yabTarbl 00y4eHHs (MHANKATOPHI)

KOMIIEeTCHIIUH
OIIK-1. Cnocoben Bba3oBblii ypoBeHb IloBbIIEHHBI YPOBEHb
hopmyTupoBaTh 1 3namo: 3namo:
peliaTh 3aaa4u, o OCHOBHbIE  (pU3MYECKHe . OCHOBHBIE TOHATHUS, 3aKOHBI
OTHOCSIIHECS K SBJIEHU U OCHOBHBIE u MOJIENH MEXaHHKH,

3aKOHBl (DM3UKH; TPaHUIIBI JJIEKTpUYECTBA M MAarHeTH3Ma,




po¢heCCHOHANBHO
M JeSITEeIbHOCTH,
MPUMEHSSA
(byHIaMeHTalIbHBIC
3HaHUS OCHOBHBIX
3aKOHOMEPHOCTEMN
pa3BUTHS IPUPOIBI,
4eJI0BeKa U
oOmiecTBa

HUX IpUMCHUMOCTH
OCHOBHBIC IIOHATHUA H

3aKOHBI bu3uKy,
MPHUMCHUTCIIBHO K
BO3HUKAIOIIUM

TEXHUUYECKUM 3a/1a4aM;
COBPEMEHHYI0 HAy4HYIO
KapTUHY MHpa Ha OCHOBE
OCHOBHBIX IMOJIOKEHUH,
3aKOHOB u METO/I0B
(bu3NIeCKUX HayK

Ymemn:

AHAIM3UPOBATH HAYYHO-
TEXHUUYECKYIO HHPOPMAITHIO,
CBSI3aHHYIO C (PM3HYCCKIMHU
METOJIAMH PEIICHHS
npo(ecCHOHAIBHBIX 3371aY,
UCIIOJIb30BaTh 3HAHUS O
(U3NYECKUX SBICHUSIX U
nporeccax st 00eCIieueHuUs
CBOeH MpodecCHOHATEHOM
JeATEITBHOCTH

Brnaoemy:

METOJJaMH aHaJIu3a
(UBUYECKUX SBJICHUH B
TEXHUYECKUX YCTPOHCTBAX
U CUCTEMAX;

MeToJIlaMu 00pabOTKHU U
aHaJIM3a OIBITHBIX JaHHBIX
C IPUMEHEHUEM
COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOIOTHI

KoJieOaHui u BOJIH,
CTATUCTUYECKON  (PU3UKH W
TEPMOJNHAMHUKHY;

J OCHOBHBIE dusnyeckue
BEJIMYMHBI W (U3NYECKUE
KOHCTaHTBI, WX ONpEJeIICHuE,
CMBICII, CIIOCOOBI M €TUHHIIBI UX
HM3MEpEeHHUS;

° byHIaMeHTaIbHBIE
(dusnvecKue OMbITHI, UX POJIb B
Pa3BUTHH HAYKH;

° Ha3HAY€HHE U  MPUHIUIIBI
IEUCTBUA BaKHEUIIINX
(u3nUecKux mpudOpPOB.

Ymems:

® OOBSCHUTH OCHOBHBIE
HaOJr0JaeMble IPUPOJIHBIE U
TEXHOT'€HHBIC SIBICHUS U
3 PEKTHI ¢ MTO3UIUIA
(byHIaMEeHTATBHBIX (PH3HYECKUX
B3aNMOJICHCTBUI,
UCTOJIKOBBIBATH CMBICIT
(U3UYECKHX BEJTMYHH U
TTIOHSITHI;

®  3aMKUCHIBATh YPAaBHEHUS IS
(U3NYECKUX BEITMYHH,
3amKChIBaTh YpaBHEHHS Ipoliecca
Y HAaXOJUTb €T0 PEIICHHE;

e palorarhb c npubopamu 1
000pyI0BaHUEM COBPEMEHHOM
¢bu3ngeckoit nadboparopuu;

®  UCIOJIB30BATh PA3JIMUHbIC
METOJIUKH (PU3NUECKUX
u3MepeHnit 1 00paboTKH
OKCIIEPIMEHTAIIbHBIX JIaHHBIX, B
TOM YHCIIE C IPUMEHEHHEM
KOMIIBFOTEPHOM TEXHUKHU U
MH(POPMAIMOHHBIX TEXHOIOTUH
TIPH PEIICHNH 33/1a4;

®  HCIIOJIB30BATh METO/IBI
(bu3U9IeCcKoro u
MaTeMaTH4IeCcKOro
MOJIEJIMPOBAHMUS, a TAKXKE
MPUMEHSITH METOIBI (P3HKO-
MaTeMaTH4eCcKOro aHaJlnu3a K
PEIICHHIO0 KOHKPETHBIX
€CTECTBEHHOHAYUHBIX U
TEXHUYIECKUX TTPOOIIEM

Bnaoemy:

o HaBBIKAMU MCIIOJIb30BAHUS
METOJIOB (PU3UYECKOTO
MOJICIIMPOBAHMS B HHKEHEPHOM
PaKTHKE;




o IPUMEHEHHST OCHOBHBIX
METO0B (PU3HUKO-
MaTreMaTu4ecKoro aHaju3a s
PCLICHUS €CTECTBEHHOHAYYHBIX
3ajad;

o NPaBUIILHOM KCILTyaTallun
OCHOBHBIX NPHOOPOB U
000pyIOBaHUS COBPEMEHHOMN
($u3HYeCcKoit 1TabopaTopuu;

00pabOTKK M UHTEPIPETALIIH
pE3yNIbTaTOB AKCIIEPUMEHTA, B TOM
qHCIIe ¢ MPUMEHEHUEM
KOMIIBIOTEPHOU TEXHUKH U
WHGOPMAITHOHHBIX TEXHOJOTHH.

OIIK-2. Cniocoben
(hopmanr30BBIBaTh
U peuiaTh 3aJa4u,
OTHOCSIIHUECS K
podeCcCHOHATBHO
W IeITeIBbHOCTH,
HCIOJIb3Ysl METOABI
MOZEJIUPOBAHUA U
MaTeMaTHUIEeCKOTO
aHajau3a.

3namo:
o ¢duznueckue OCHOBBI
Cpe/CTB nepeaavu
uH(popManuu 51

0COOCHHOCTH  (PU3MUECKHUX
3¢ (HEKTOB U SBICHHIA
Ymemn:

®  BBISBUTH (PU3UYECKYIO
CYIIHOCTb TIPOOJIEM,
BO3HUKAIOIIUX B XOJIE
poheCCUOHATIBHOMN
JeSITEILHOCTU U TIPUBIIEKATh
JUTSL KX PEIICHUS
COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTUYECKU anmapar;

® [UIAHUPOBATH U MPOBOJINTH
HKCTIEPUMEHT Ha OCHOBE
(U3NYECKUX METOJIOB
UcCleIoBaHus1, 00padoTKYy,
AHAJIN3 U TIPEICTABICHUE
PE3YIIBTATOB C
MIPUBJICICHIEM
COOTBETCTBYHOILIETO
MaTeMaTUIecKOro armapaTa

Braoemy:

® METO/JaMHU aHaIH3a
(UBUYECKUX SBJICHUH B
TEXHUUYECKUX YCTPOHCTBAX
U CHCTEMax.

3uame:

° dbyHIaMEHTAIBHBIC
($U3HYECKUEe MOHATUS U TEOPUU
KJIACCUYECKOM M COBPEMEHHOMU

buzukn.

Ymemn:

o UCMOJNb30BaTh  3HAHUA O
COBPEMEHHOI ¢buzndeckoit

KapTHHE MHUpa U 3BOJIIOLUHU
BceneHHOM, npOCTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,

CTPOGHMM  BeIeCTBA  JUIA
HOHUMAaHUS OKPY>KaIOIIero
MUpa U SBICHUIA TPUPOIBI;

o IPUMEHSITh ¢busuKo-
MaTeMaTU4eCKUEe METOABI JUIS
CO3/IaHUSI ~ HOBBIX  CPENCTB
U3MepeHus, METO/1I0B
M3MEpEHUs u METO/IUK

U3MepeHuli, paspabaTbiBaTh U
npeiaraTh IUIaH IPOBEICHUS
¢u3nyeckoro  Mccie0BaHu,
dbopmynupoBaTh BBIBOJIBI,
OLICHMBATh COOTBETCTBHUE
BBIBOJIOB MIOJIy4E€HHBIM
JTaHHBIM, OLIEHUBATh HAYYHYIO U
MPUKIIATHYIO 3HAUYUMOCTb
cBOEH pa3paboTKH.

Braoemy:

. METOJIaMH1 busmKo-
MaTEMaTUYECKOTO OINUCAHUSA U
MOJIETTUPOBAHUS LIUPOKOTO
Kjacca (pU3MUECKUX SBJICHUN U
MPOLIECCOB, OTIPEEINIOMNX
OPUHIUIBL pabOThl Pa3IMYHbBIX
TEXHUYECKHUX YCTPOUCTB.

OIIK-3. Cnocoben
MIPOBOJIUTH

3nams:
. OCHOBHBIE TIPUHIIATIBI
npoBeJeHUsT  (PU3NIECKOro

3uamo:
. TEOPETUUECKHE OCHOBEI,
OCHOBHBIE ITOHSTHS, 3aKOHBLI U




HCCTIEI0BAHUS U AKCIIEPUMEHTa U METObI MOJeNn MEXaHUKH,
U3BICKAHMS JIUIS W3MEpPEHUI Pa3IMYHBIX MOJIEKYJIIPHOU busukw,
peleHus (bU3HYECKUX BEINYHH; SMEKTPHYECTBA U MArHETH3MA,
TIPUKTA/THBIX . OCHOBHBIE METO/IbI TEOpUu KoJebaHui | BOJIH,
buznueckux TEPMOJMHAMUKH u
HEDKCHEPHBIX 3,121 HCCJICIOBAHU M. CTaTHUCTUYECKOMN (PU3UKU;
OTHOCAIINXCH K Vuemn: o METOJIOB TEOPETHYECKHX U
1poheCCHOHAILHO ®  TIPOBOJUTH KOMITBIOTEPHOE AKCIIEPUMEHTAIIbHBIX
1 IEATEIbHOCTH, MOJICIUPOBaHNEC HCCIIEIOBaHUH B (bmm(e.
BKJIFOYAS (bU3MUECKUX TPOLIECCOB U Ymemn:
IIPOBEICHHE 00BEKTOB MCCIIEIOBAHUS, ® [IOHUMaTh, U3JIaraTh U
W3MepEHHi, MCIOJIb30BaTh KPUTHYECKH aHAJIM3UPOBATh
T ——— UH(POPMAIIMOHHBIC } 0a30ByI0 06H.[€.3(1)I/131/I‘-IGCKYIO
TEXHOJIOTHH B CBOEH MH(pOpMAIIHIO;
TMOCTAHOBKY IPEMETHOMN 00J1acTH; ® [I0Jb30BATHCS TCOPETUYCCKUMU
9KCIICPMMEHTOB, Braoems. OCHOBaMH, OCHOBHBIMU
MHTCPIIpCTALMIO o ¢bu3uKo- TNOHATHUSIMM, 3aKOHAMH U
MOJTY4CHHBIX MaTeMaTU4YeCKUMHU MOJICIISIMU (PU3UKH.
pe3yIBTATOB METOAAMU IS Bnaoemy:
KOMITBIOTEPHOTO e  (uBUYECKUMH U
MOJEJIUPOBAHUS B MaTeMaTHYECKUMH METOaMHU
npodeccuoHanbHOM 00paboTKU 1 aHaIH3a
NEeATEeILHOCTH. uH(opMaluu B 00JacTH 001Iei
(u3MKH.
2.2.1.3. Conep:xkanue JUCHUNIHMHBI
Kon Pa3znen, tema
pasneina, . —— Conep:xkanue
TeMBbI
Mexannueckoe JBUKEHHE Kak MpocTeiiias ¢hopMa IBHKEHUS
Marepuu. [lpencraBieHue o CBOWCTBaX MPOCTPAHCTBA U
BPEMEHH, JIeKAlIM€ B OCHOBE KIIACCHUECKOM MEXaHUKH.
dusnueckue MOJETU: MaTepHalbHas TOuYKa, CHCTEMa
P1 Kunematuka MaTepUaIbHBIX TOYEK, a0COIOTHO TBEPOE TEIO.
MaTepUaIbHOU TOUKU Cucrempl otcuera. Ilepememenve u nyrth. Tpaekropus
nBuKeHUs. CKOpOCTh M YCKOPEHHE MaTepUalbHOM TOUKH, KaK
MPOU3BOJHBIE paanyca-BekTopa mo BpemMeHUu. CKOpoCTh U
YCKOpPEHHE MpHU KPUBOJUMHENWHOM JBHKeHHH. HopMmanbHoe u
TaHTEHIIMAJIbHOE YCKOPEHUS.
WNuepuunaneubie cucrembl otTcuera. Macca Ttena. Cwuina.
[IepBb1it 3akoH HerotoHa. MHepnus. Bropoi 3akoH HeroToHA.
NMmnynec Tena U uMmynsc cuibl. Tperuil 3akoH HbroToHa.
VYrpyrue cuibl, CUIIbl TATOTEHUS, CHIIBI TPCHHS.
Buemnne u BHyTpeHHue cuibl. LleHTp mMacc MexaHWYecKOn
. | cMCTeMBl W 3aKOH €ro JBW)XEHHS. 3aKOH COXpaHEHUS
P2 JunaMuka maTepualbHON p—
Touku. PaGoTa u sHEprus . N
PaboTa mocTossHHON W TIepeMeHHOU CHITbl. MOIIHOCTD CHJIBI.
Kunernueckasi sHEprusi MEXaHUYECKOW CUCTEMBI U €€ CBSI3b C
paboToi CWiI, TPWIOKEHHBIX K CHCTEME. OHEpPrHus Kak
YHHUBEpCalIbHas Mepa pa3iuuHbIX (OpM JBIDKEHUS U
B3aUMOJICVICTBUH.
ITone xak Qopma wmarepum, OCYHIECTBISIONIAS CHIOBOE




B3auMoJIeiicTBHE MEXTY JacTUIIAMU BEIIIECTBA.
KoHcepBaTuBHBIE W JAWMCCUNATUBHBIE CHJBL Jluccumanus
sHepruu. lloTeHnuanbHass SHEpPrus MaTepUalbHOM TOYKU BO
BHEIIIHEM CHJIOBOM I10JIE.

[lorennuanpHast 3HEprust ynpyro aehopMUPOBAaHHOTO Tea,
JBYX B3aUMOJCHCTBYIOIIMX Macc, HNOJHATOro Haja 3emiieit
TeNa U 3eMJIH.

3aKkoH COXPaHECHMS MEXaHUYECKOM SHEPIUH.
OOmedu3nueckuii 3aKOH COXPAHEHHUS OSHEPrHH. 3aKOHBI
COXpaHEHMs KakK MposiBIeHHE (yHIaMEHTaJIbHBIX CBOMICTB
npocTpaHcTBa U BpeMeHH. CoynapeHne abCoI0THO YIPYTUX U

HEYNPYTUX TeJl.
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Mexanuka TBEPAOTrO TeIa

VYTI0BbIE CKOPOCTh M YCKOPEHHME, MX CBSI3b C JIMHEUHBIMHU
CKOPOCTSIMM M YCKOPEHMSMM TOYEK BpPALAIOLIETOCs Tea.
MoOMEHT CHJIBI 1 MOMEHT HUMITYJIbCa MEXaHUYECKOM CHCTEMBI.
MoMeHT wuHepuMH Tella OTHOCHTEIBHO oOcH. Teopema
[Hreiinepa. MoOMEHT HMIIylIbCa Tella  OTHOCHUTEIBHO
HENOJBWKHOM ocu  BpameHuss. (OCHOBHOE ypaBHEHHE
JAUHaAMUKH BpamaTeJIbHOIro JABHXXCHUA. Kunernmueckas
SHeprus Bpamarouerocss Tena. Pabora mpu BpamjateiabHOM
JABUMKCHUU. 3aKkoH COXPAaHCHHUA MOMCHTA UMITYJIbCA.
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OJIEMEHTHI CIIEIHAIbHOM
TEOPHUU OTHOCUTEIILHOCTH

Mexanuueckuil MPUHIIUIT OTHOCUTENbHOCTH. [IpeoOpa3oBanue
lNasnmnes.

[locTynarel  cnenuanbHOM  TEOPUM  OTHOCUTEIBHOCTH.
[IpeobpazoBanne Jlopenna. CrenctBus u3 mpeoOpa3zoBaHUM
JlopeHnia (OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH COOBITHH,
OTHOCUTENBHOCTh  JUIMH W  TPOMEXYTKOB  BPEMEHH).
PenaTuBUCTCKUI 3aKOH CIIOKEHUSI CKOPOCTEM.

OCHOBHOH 3aKOH PENATUBUCTCKON JMHAMUKHU MaTepHaIbHOU
TOYKH. PensTUBUCTCKOE BBIpAKEHHE JUIsl KHUHETUYECKOU
SHepruu. ODHEprusi cBsizu cucTteMbl. COOTHOIIEHUE MEXKTY
IOJJHOM DHEPrUe M HMIYJbCOM 4YacTULlbl. [ paHuUIbl
MIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

PS

DeMEHTHI KI1acCHYeCKOM
CTaTUCTUKU MakcBena-
bonenmana. SIBnenus
MepeHoca B razax

Craructuueckuit u TePMOJIMHAMUYECKUI METO/IbI
HCCIe0BaHUS MaKpOCKOITUYECKHUX CHCTEM.
TepmoauHaMuueckue nmapaMerpsl. PABHOBECHBIE COCTOSIHUS U
npouecchl. eanbHblii ras.

Pacnipenenenne MakcBenna. Pacnpenenenue dactui 1o
CKOPOCTSAM M OSHEPTHUAM TCILJIOBOI'O ABHXKCHUA. CKOpOCTI/I
TEIJI0BOro ABMKeHUs Moiekyi. Onsit LlTepHa.

OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUYECKOW TEOpUHU
WJeaNbHBIX Tra30B. MOJEKYJIIpHO-KUHETUUYECKUI  CMBICI
temriepaTypbl. OCHOBHOE YpaBHEHHUE COCTOSHUS HJEaTbHBIX
ra3oB. M3omporieccrl B UjieanbHbIX razax. ['a3oBble 3aKOHBI.
Uucno creneHedr cBOOOJBI MOJEKYNI. 3aKOH PaBHOMEPHOTO
pacmlpesneneHuss SHEePruu IO CTEMEeHSM CBOOOIBI MOJEKYIL.
Cpenusiss KHHETHYECKAst SHEPTHS MOJISKYJI.

WUneanpHbiii r1a3 B mole TAroteHus. bapomerpuueckas
dbopmyna. 3akoH bosbrmana aiis pacnpeneneHus 4acTHUIl BO
BHEIIIHEM NOoTeHIHanbsHOoM noJie. OnbiThl [leppena.
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OCHOBHBIE 3aKOHBI
TEPMOJIMHAMUKH.
PeanbHble ra3bl

OOpatumbple U HeoOpaTHMble, KPYIOBbIE M HEKPYTOBbIE
nporecchl. PaboTa rasa npu ero pacimmpeHuu.
KonnuectBo TemnoTel. BHYTpeHHsIsI SHeprusi CHCTEMBI.




BuyTpeHHs dHeprus uACaIbHOro ra3a. TerioeMKoCTb.
Ilepoe Hawano TepMoauHamuku. [IpumeHeHue nepBOro
Hayaja TEPMOJMHAMHUKHM K M30MPOIEccaM HACAIbHOTO rasa.
AnrabaTHBIN mporiecc.

3aBUCUMOCTh TEIUIOEMKOCTH HJA€aJbHOTO Ta3a OT BHJA
rporecca U3MEHEHHUSI €r0 COCTOSTHUS.

Bropoe Hauano tepmoaunamuku. HeoOpatumocts u
HaIlpaBJIEHHOCTh CaMOIPOU3BOJIBHBIX IIPOLIECCOB B
3aMKHYTBIX CHCTeMax. [epMOJAMHAMHUYECKass BEPOSTHOCTH
MaKpOCOCTOSIHUS. DHTponusa. Pacuer u3MeHeHus: SHTPONUH ¢
MOMOIIIbIO UHTErpajia MPUBEACHHBIX TEIUIOT.

Hukn Kapuo. KIIJI naeanbHON TerioBol MamuHbl. Tperbe
HayaJio TEPMOJIMHAMUKHU.
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DneKTpocTaTuKa

DnekTpuyeckui  3apsia.  JWCKpeTHOCTh  3apsiaa. 3akoH
coxpaHeHus 3apsnga. B3auMmopeiicTBue 3apsaoB.  3aKOoH
Kynona. DJIEKTPOCTATUYECKOE noJie. [Tpunimn
cynepno3unuu. HanpsykeHHOCTh 3J€KTPOCTaTHUECKOIO MOJIS.
Pacuer snexkTpocTaTMUECKUX IMOJIEM METOJOM CYINEPHO3ULIUH.
[Tone JIEKTPUIECKOTO JUIIOJISL. ITotoxk BEKTOpa
HanpsbkeHHOCTH. Teopema ["aycca st 31€KTpOCTAaTUYECKOTO
1oJi B BaKyyMe€ M €€ NpUMEHEHue K pacuery mnoseil. Pabora
CWJ 3JeKTpocTaTHdeckoro moisa. Lupkymsaiuss BekTopa
HanpspKeHHOCTH. [loTeHnuan 3JIeKTpoCTaTUYeCKOro  MOJs.
[loTeHuManpHbI XapakTep 3JIEKTPOCTATUYECKOTO MOJIS.
CBOOOIHBIE U CBSI3aHHBIE 3apsbl B JAUAJICKTPHUKAX.
JnzrnexkTpuku. Tunet JIU3JIEKTPUKOB. [Tonsipuzanus
JIUAIEKTPUKOB. Bekrop mnonspuszauuu. Judnektpuyeckas
BOCIIPUMMYHMBOCTh  BEIIECTBAa. BEKTOp  3JIEKTpHUUECKOTrO
CMEILIEHUS. OtHocutenbHas JTUBJIEKTPUYECKast
MIPOHUIIAEMOCTb CPEIbL.

[lone BHyTpM TpOBOAHMKA M Yy €ro IOBEPXHOCTH.
Pacnipenenenne 3apsaa B NPOBOJHUKE. JIEKTPOEMKOCTH
YEIMHEHHOTO MPOBOJHUKA. B3anMHas 37I€eKTPOEMKOCTh ABYX
npoBoAHUKOB.  KoHAeHcaTopel.  DHeprus  3apsHKEHHBIX
MIPOBOJHHUKOB: YEIMHEHHOTO IPOBOJHMKA, KOHAEHCAaTopa U
CUCTEMBbI IPOBOJHUKOB. DHEPTHUs IEKTPOCTATUUECKOTO MOJIS.
O6beMHas II0THOCTh SHEPTHUH.
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TlocTostHHBIHI
AIEKTPUUECKUIN TOK

IlocTtosHHBINM 3nexkTpuueckuid Tok. Cuna Toka. IImoTHOCTB
TOKAa. YCIIOBHA CYIIECTBOBAHMS JJIEKTPUYECKOTO  TOKA.
CropoHHue cuiabl B DJJEKTPUYECKOM nenu. PasHocTh
IIOTEHIMAJIOB,  DJIEKTPOJBMIKYIIAsl  CHJIA,  HANPSKECHHE.
O0600611eHHbIH 3akoH OMa B uHTErpaiabHoi dopme. 3akoH Oma
B JIoKanbHOM ¢(opme. Pabora M MOIIHOCTH TOKa. 3aKOH
Jxoynsa-Jlenna. 3akoH /xoyns-JleHna B jokanbHOM (opme.
PazBerBnennass menb. [IpaBuma  Kupxroda. Pacuer
Pa3BETBIEHHBIX IIENEH.
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SJICKTpOMaFHeTI/IBM

MarnuTtHoe nose. BeKTop MarHuTHOM MHAYKIIMU. MarHUTHBIN
MOMEHT KOHTypa C TOKOM. MarHuTHoO€E I0JI€ 3JE€MEHTa TOKA.
3akoH buo-Caapa-Jlamuiaca m ero mpuMEHEHHE K pacyeTy
MarHuTHOrO Imosisi. MarHutHoe 1oje  NPSAMOJIUHEHHOIO
IIPOBOJIHMKA C TOKOM. MarHuTHOE 1oJjie KpyroBoro TOKa.
[upkynsauus BekTOpa MarHUTHOM UWHAYKIUU. Buxpesoi
XapakTep MarHUTHOTO TOJISI.




3aKoH Awmriepa. B3anmonerictsue NapaJuIeIbHbIX
MPOBOAHUKOB ¢ TOokoM. OmpeneneHue eAuHULBI Toka — 1
amnep. KoHTyp ¢ TOKOM B MarHUTHOM IIOJ€. ODHEPIus
B3aUMOJCICTBUSA KOHTypa C TOKOM B MAarHUTHOM IIOJIE.
Teopema [Maycca st MarauTHOTrO noJist. PaboTa nepemenienust
MIPOBOJIHUKA U KOHTYpa C TOKOM B MarHUTHOM IOJI€.

Cuna JlopeHua. JIBuxeHue 3apsyKEHHBIX YacTULl B MATHUTHOM
noje. IlpuHUMO  ACHCTBHS UUKIMYECKHX  YCKOpPHUTEIIEH
3apsHKEHHBIX YacTHll. DPdext Xoa.

Marnetuku. XapakTepUCTUKH MarHUTHOTO TOJI B BELIECTBE.
HamaramueHHOCTb. MaruuTHas BOCIIPUUMYHUBOCTb.
HamnpskeHHOCTP ~ MarHMTHOrO  MOJAs B BELIECTBE.
OTHOCUTENbHAS MAarHUTHAS IPOHULIAEMOCTh CPEJIbI.
®eppomarnetuku. KpuBas HamarHuuumBaHus. MarHuTHbINA
rucrepe3uc. Msrkue M JKeCTKME MAarHUTHBIE MaTepHUallbl.
Touka Kropu. [domenbl. IloHATHE O COMHOBON NpHUPOJIE
dbeppomaraeTusma.

SBnenue 3JIEKTPOMAarHUTHOM UHIYKIUU. 3akoH
anexkTpoMaruutHoM wuHAyKuuu Dapazges. 3akoH JleHma.
Bo3nuknosenne 3/1C UHIYKIMU B IPOBOJHUKE, TBUKYILIEMCS
B MarHUTHOM II0JIE ¥ B PaMKe, paBHOMEPHO BpalllaoIIencs B
OJIHOPOJIHOM MarHUTHOM IIOJI€.

Camounnykuus. THAYKTUBHOCTh KOHTYpa. 3aKOH U3MEHEHUS
TOKa TpPU 3aMbIKAHUM U pa3MblkaHUM 1enu. CKuH-3QeKT.
B3anmuasg nnaykuus. BzauMHass MHIyKTUBHOCTb.

DOHeprus CHUCTEMbl NPOBOJHUKOB C TOKOM. OObeMHas
IJIOTHOCTh SHEPTMH MAarHUTHOTO IOJIS.

O0600111eH1E 3aKOHA 3JIEKTPOMAarHUTHON MHAYKIMU. Buxpesoe
anekTpudeckoe nojie. Tok cmemenus. YpaBHeHuss MakcBenia
JUTSL DJICKTPOMArHUTHOTO TIOJISI B MHTETPATBHON (opMe M HX
(bu3MUeCKUul CMBICTI.
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Mexannueckue 1
ANEKTPOMATrHUTHBIE
KOJIEOaHU

Ilonatue o xkonebaTenpHBIX IMpoleccax. | apMoHHUECKHE
kojeOanusa. KuHemaTnka TapMOHHUYECKHMX  KOJeOaHUH.
HuddepennunanbHoe ypaBHEHHE TapMOHHUYECKUX KOJIeOaHUH.
[IpyXuHHBIA, MaTeMaTHUYECKUH M (PU3NYECKUN MasSTHUKU.
DOHeprust rapMOHHMYECKHX KojeOaHuil. MeTon BeKTOPHBIX
auarpamM. CroXeHHe TapMOHHMYECKMX KojeOaHWH OJHOTo
HaIpaBJIEHUs U OAMHAKOBOM 4acTOThl. buenus. Cnoxxenue
B3aMMHO  MEPHEeHIUKYISIpHbIX  KosneOaHuil. CBoOOAHbBIE
3aryxaromue kojieOanus. JuddepeHnuanbHoe ypaBHEHHE
3aTyxaruux KosuebaHuil u ero pewmenue. Jlorapupmuyeckuit
JekpeMeHT 3aryxaHus. [luddepennuanbHoe ypaBHEHUE
BBIHY)KJICHHBIX ~ KOJI€OaHUH. Ammmutyna u ¢aza
BBIHYKICHHBIX KoJieOaHui. Pe3oHanc.
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Bomsb!

Bomnoseie mporeccel. OOpa3oBaHue BOJIH B YIPYroil cpene.
IIpomonbHble W TOmepeyHble Oerymue BOJIHBL. BoOIHOBbIE
noBepxHocTH. DpoHT BoaHbBL. dPazoBasg ckopocTh. [lnHa
BOJIHBI. BosnoBoOE YUCIIO. [TpuHIIMI ['toiirenca.
CunyconnaibHple  (TapMOHUYECKHE) BOJIHBI. YpaBHEHHE
Oerymieid BonHbl. BomHOBOe ypaBHeHue. Jlucriepcusi BOJIH.
Oueprusa BosHbl. [lpuHnun cymneprosunuu BoJdH. BonHoBOM
MaKeT. I'pynnosas CKOPOCTb. KorepeHTHOCTS.
WnTtepdepennius BonH. CTOSUME BOJIHBI. YpaBHEHUE CTOSYEH




BostHBL. KonebaHust CTpyHBI.
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BoanoBas ontuka

[IpencraBnenue o npupoae ceera. CBeToBasi BOJIHA.
KorepeHTHOCTP M MOHOXPOMAaTMYHOCTh CBETOBBIX BOJIH.
IIpocTpaHcTBEHHass M BpeMEeHHas KOrepeHTHOCTb. CrocoObl
IIOJIyYEHUs  KOIEPEHTHBIX HUCTOYHMKOB cBeTa. Pacuer
UHTEp(PEPEHIMOHHON KapTUHBI OT JBYX KOI'€PEHTHBIX
UCTOYHUKOB. OnTHYEeCcKas JUIMHA IIyTU U ONITUYECKAs pa3HOCTh
xofa BOJH. MHTepdepeHnuss B TOHKUX IUIeHKax. [losiockl
paBHOM TONIIMHBI (KJIMH, Koibla HbroTOHA) M mosIOCHI
paBHOTO HaKJIOHA. ITpakTueckoe IIPUMEHEHUE
UHTep(PEPEeHIIMH CBETa: MPOCBETICHHE OINTHKH, KOHTPOIb
00paboTKH MOBEPXHOCTEH, TOUHOE U3MEPEHUE JUTMH OTPE3KOB.
WuTepdepomerpsl.

[Ipunmun  Troiirenca-®@penensi. Merong 30 Dpenens.
[IpsimonuueitHoe  pacnpocTtpanenue  cBeta.  Judpakuus
@peHenst Ha KpyTJiioM OTBEPCTUU M IUCKE. 30HHAs TUIACTUHKA.
Hudpakius  Dpaynropepa Ha  OFHOW  ImenH, Ha
IUQpakuMOHHOW  pemeTke. JuppakuMOHHBIE  CIEKTPBHI.
Hudpakiuss Ha MpOCTpaHCTBEHHOW pemeTke. Dopmyna
Bbparra-Bynega. MccnenoBanue cTpykTypbl KpUCTAIIOB.
EcrecTBeHHbBIN u MOJISIPU30BAaHHBIN CBeET. Bunsl
MOJIAPU30BAHHOTO CBETa (JIMHEMHO-TIONAPU30BAHHBIMH,
MOJIAPU30BAaHHBIA 1O Kpyry W mno asuiuncy). llonspusanus
cB€Ta Ipu OTpakeHHMH. 3akoH bprocrepa. Ananus
MOJIAPU30BaHHOrO cBeTa. 3akoH Mamoca. [lomspounsr u
NIOJIAPU3aLUOHHbIE IIPU3MBI.
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KBaHTOBast onTrka

PaBHOBECHOCTh  TEIUIOBOTO HM3IyYCHHS. DHEPreTHUYECKast
cBeTUMOCTb. CrekTpajbHas IUIOTHOCTh 3HEPreTHYecKOu
cBeTUMOCTU. AOcomoTHO yepHoe Teno. 3akoH Kupxroda.
Pacnpenenenue sHepruu B criekTpe abCOIIOTHO YEPHOI'O Tela.
3akonsl Creana-bonbiiMana u Buna.

KBanrtoBas runotes3a uznydenus. @opmyna Ilnanka. 3akoHbI
Credana-bonpiiMana kak cneactsue ¢opmyinbsl  [lnanka.
Onrtuyeckast TUPOMETPHSL.

®dortosnextpudeckuii 3¢dexkt. OCHOBHBIE 3aKOHBI BHEIIHETO
dotorddexkra. dDortonbrl. Macca U uMIynsc  (QOTOHA.
VYpaHenue DiiHimTeHa 11 potoaddexra. MHOropoTOHHBII
¢doroaddexr. Buyrpennuit porospdexr.

JlaBneHne cBeTa, €ro KBaHTOBOE W BOJIHOBOE OOBSICHEHHE.
JlManekTuueckoe  €IUHCTBO  KOPIYCKYJISIPHO-BOJHOBBIX
CBOWCTB 3JIEKTPOMATrHUTHOTO U3ITyYCHHSI.
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OJ1eMEHTELI KBAHTOBOU
MEXAaHUKUA U aTOMHOM
buzuku

OmnbiTel Pesepdopiaa mo paccesHUIO ®-4acTUI[ BEIIECTBOM.
[InanerapHas Mozxenp aTromMa M €€ KpHUTHKAa C TMO3ULUN
knaccuyeckoit ¢usuku. Iloctynatsl bopa. bopoBckas Teopus
atoMa BojJopoja. JIuHeWyaTwlii CHEKTp aroMa BOJOPOA.
Teopus bopa nns Bogopogonogo06Hbix cuctem. OmbiT @paHka
n ['epna. JIMCKpETHOCTh DHEPreTUYECKUX YPOBHEW B aToOME.
3arpynHenus reopun bopa.

KopnyckynsipHO-BOJIHOBOM ~ Jyajqu3M  CBOMCTB  YaCTHI]
BemiecrBa. Bonnel ne  bpoinsg. OmnsiTel  [IPBuccoHa n
Jlxepmepa. CBoiicTBa BoJiH 1e Bpoiins u Ux BepOATHOCTHBIN
cMbIca. COOTHOLIEHUE HEONPEAEIEHHOCTEN KaK IPOSBICHHE
KOPIIYCKYJISIPHO-BOJIHOBOTO ~ IyaJlu3Ma CBOWMCTB MAaTEpHH.




BonHoBas ¢yHKIUS, €€ CTaTUCTUYECKUI CMBICI, CBOWCTBA H
HOpMHPOBKA. [ [pMHIIMN TPUYUHHOCTY B KBAHTOBON MEXaHUKE.
Cranuonapuele coctosiHusl. YpasHeHue Illpenunrepa g
CTallMOHAPHBIX COCTOSHUN.

Onpir Iltepna u I'epmaxa. CouH snexktpoHa. CnuHOBOE
KBaHTOBOE YUCIIO. [IpuHnun HEpa3In4MMOCTH
ToxaecTBeHHbIX 4actull. [Ipunuun Ilaynu. Pacnpenenenue
3JIEKTPOHOB B MHOTOJJIEKTPOHHOM aTOME IO COCTOSHUSIM.
IIepuonnueckas cucrema anemenTos .M. Menneneesa.
CrnoHTaHHOE W  BBIHYXKJEHHOE wu3lydeHue. VHBepcHas
3aCeIEHHOCTh JHEPIreTHUECKUX YPOBHEW U CIOCOOBI ee
ocyuiectBiaeHus.  IIpuHnunuanpHas  cxema  JI€HWCTBHS
KBAaHTOBOTO TeHeparopa. ['a30Bbld W pPyOMHOBBIN J1a3epshl.
[IpuMeHeHne ONTUYECKUX KBAHTOBBIX T€HEPATOPOB.
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DneMeHTHl PUBUKH
aTOMHOTO s1ipa 1
3JIEMEHTapPHBIX YaCTHI]

XapakTepucTuKa aTOMHOIO sJpa: 3apsl, macca, pasmep,
IJIOTHOCTh. MaccoBoe u 3apsaoBoe uucia. CocraB sjpa.
Hyxknounsl. M3oronsl. M300apel. B3anMopaelicTBre HYKIOHOB.
[TonsTe o cBoiicTBax W mpupoje sAepHbIX cuil. Jledexr
MacChl M DJHEPTUU CBA3U SAIED.

PannoaktuBHOCTh. PaguoaktuBHble psiabl. Kunetnueckuit
3aKOH PaauOaKTUBHOIO pacnaza. [TocTostHHas
PaauMOaKTUBHOrO pacnaia. AKTHUBHOCTb PaJuOaKTUBHOIO
BEILIECTBA.

SnepHble peakiuu U 3aKOHBI coOXpaHeHus. Peakius neneHus
sanpa. llennas peaxkuuss penenus. I[lowAatne o sxpepHOU
sHepreTuke. Peakmum cuHTe3a aToMHbIX sgep. [Ipobimema
YIPABJISIEMBIX TEPMOSIIEPHBIX PEAKIUH.

OOmue cBoicTBa 3eMeHTapHbIX dYactull. Kiaccudukamnus
JJIEMEHTApHBIX YaCTHL, WX B3aUMHas IIPEBPAILAEMOCTb.
Jlenitonbl. Anponsl. KBapku.

2.2.1.4. 5SI3b1k peaM3al UM MPOrPaMMbl

[Iporpamma qUCHUIIIIMHBI pEAIM3yeTCs Ha TOCYIapCTBEHHOM s3bike Poccuiickoit deneparum.

2.2.2. YYEBHO-METOAUWYECKOE WU HWH®OPMALIMOHHOE OBECIEYEHME
JUCIUIIVIMHBI PU3UKA

DJIeKTPOHHbBIE pecypchbl (M31aHMs)

1. Craponybuesa, I'.Il. Kypc nexuuii mo ¢usuke: mMexaHuka, MOJEKyJIspHas (u3HKa,

TepMoanHaMuKa. DnekTpudectBo U marHetusMm / I'.I1. CraponyOuesa, A.A. XaIieHko ;
®denepalibHOE TOCYJApPCTBEHHOE OIOKETHOE 00pa30BATEIbHOE YUPEXKJIECHHUE BBICIIETO
npodeccuoHaabHOro 00pa3zoBaHus CTaBpOIOIBCKUI TOCYNAapCTBEHHBIM —arpapHbIi
yHuBepcureT. — CraBpononb : CTaBpONOJbCKUNA TOCYNapCTBEHHBIH —arpapHbIi
yauBepcutret, 2017. — 169 c. : un. — Pexum pgoctyna: mo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

HuxkepoB, B.A. ®usuka a1 By30B: MeXaHMKa M MOJEKyspHas ¢usuka : [16+] /
B.A. HukepoB. — Mocksa : JlamkoB u K°, 2019. — 136 c. : uin. — Pexxum nmoctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

Hukepos, B.A. ®u3uka: coBpemennsiii kypc / B.A. HukepoB. — 4-e uzn. — Mocksa :
HamkoB u K°, 2019. — 452 c. : un. — Pexum nocryma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.



http://biblioclub.ru/index.php?page=book&id=485008
https://biblioclub.ru/index.php?page=book&id=116499
http://biblioclub.ru/index.php?page=book&id=573262

AbnpaxmanoBa, A.X. @u3uka. DINEKTPUUECTBO: TEKCTHI Jekiuii / A.X. AOapaxMaHOBa ;
MunucrtepctBo  oOpazoBanusi u  Hayku P®, Kazanckuii  HarmoHaJIBHBIN
HCCIIEI0BATENbCKUM TEeXHOJIOrn4Yeckuii yHusepcurer. — Kaszanp : KazaHckuil HaydHO-
HCCIIe0BaTENIbCKUN TeXHOJoTuUeckuil yuuBepeuret, 2018. — 120 c. : cxem., Tad1., Wi1. —
Pexxum JIOCTyMa: o MOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

@usnka: npaktukyM. B 3 4. Y. 1. Mexanuka. MonekynsipHast Gpu3nuKa U TEPMOJUHAMUKA
/aBT.-cocT. A.A. Xonpipes, K.M. Kopuucuk ; M-Bo o06pa3oBanus u Hayku PO ; DI'AOY
BIIO «Yp®V um. Ileporo IIpesunenra Poccun b.H. Enpuunay, Huxuerarui. TexXHod.
uH-T (¢wmi.). — Hwxuauii Tarun : HTU (¢) Yp@Y, 2018. — http://elib.ntiustu.ru/97#target-
1649

@usnka: npaktukyM. B 3 4. Y. 2. DOnekrpoaunamuka. Konebanust 1 BOJHBI /aBT.-COCT.
K.1. Kopaucuk, A.A. XoneipeB ; M-Bo obpa3oBanus u Hayku PO ; ®I'AOY BIIO
«Yp®VY um. Ilepsoro Ilpesunenra Poccun b.H. Enpunnay, HuxkHeTarun. T€XHOI. UH-T
(pun.). — Huoxuuit Tarwn : HTU (¢) Yp®VY, 2018. — http://elib.ntiustu.ru/97#target-1650
Ousnyeckuii nmpaktukym: B 3 u. Y. 1. Mexanuka. Monekynsapaas ¢usnka u
TepmoarHamuka /aBT.-cocT. A.A. XonweipeB, K.M. Kopuucuk; M-Bo 00pa3oBaHus H
Hayku P® ; ®T'AOY BIIO «Yp®VY uwm. [leporo Ilpesunenta Poccun b.H. Enbuunay,
Hwxnerarun. texuon. uH-T (¢un.). — Huwxkuamit Tarun : HTU (¢p) YpdVY, 2018. —
http://elib.ntiustu.ru/97#target-1651

ITeuaTHBIE N3TaAHUA
He ucnons3yrorcs

IIpodeccnonanbupie 0a3bl JaAHHBIX, HH(OPMANUOHHO-CIIPABOYHbIE M TOMCKOBBIE

CHCTEMBI
1. DnekTpoHHO-OnMOIMOTEYHAs cucTeMa «Jlauby https://e.lanbook.com
2. DNeKTpOHHO-OMONMOTeYHass cUcTeMa «YHHBepCUTeTcKas bubnuoreka OnHmaidH»
http://biblioclub.ru/
3. OBC IPR books http://www.iprbookshop.ru
4. http://school-collection.edu.ru — exuHas KoJUTeKIUs IE(POBBIX 00Pa30BATEILHBIX PECYPCOB
5. http://fcior.edu.ru - denepanbHblii HeHTp HHOOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB

(OLIVIOP)

Hepnonuqecmle H3TaHUA

1.

2.

©ooNo O

Bectnuk MockoBckoro ynusepcurera. Cepust 3: @usuka. ACTpOHOMUS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

Becthnuk Cankr-IlerepOyprckoro ynusepcutera. @usznuka U XUMHUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

NnxenepHo-pU3nUecKuii )KypHa -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

Yenexu pusnueckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hay4no-nonynsipHblii pu3znko-maremarndeckuii xypHan «Ksant» - https://kvant.ras.ru
XKypuan Texaudeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

JXypHnaun skcriepuMeHTaIbHON B TeopeTHdeckoi ¢pusuku - http://jetp.ac.ru/cqi-bin/r/index
VYueOHnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

dusnyeckoe odpazoBaHue B By3ax - http://pinhe.lebedev.ru
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Matrepunansl gis jun ¢ OB3
Becy kontenr OBC mpencraBaeH B Bume (QaitioB cnenuaibHOro (opmara s
BOCHpOI/IBBGI[eHI/ISI CI/IHTGSaTOpOM pqu/I, a TaKkKE€ B TCCTOBOM BHIC, HpI/IFOI[HOM JJIA HpO‘-ITeHI/ISI C
HCITOJIb30BAaHUEM SKPAHHOM JIYITbl M HACTPOHKOM KOHTPACTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
OU3UKA

CBeeHnsi 00 OCHAIEHHOCTH AUCHMILUIMHBI CHENUAJIU3MPOBAHHBIM M JIA0OPaTOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM 00ecredyeHueM

HaumenoBanue Ilepeuens
CIEUAIBbHBIX OcCHaIIEHHOCTh CIIEIMANbHBIX IIPOrPaMMHOI0
Ne Bun 3ansTuit MOMeEIEHUN U MMOMEIIEHUN 1 OMEILECHUHN 11 obecnieyeHus.
n\i MIOMEIICHUH TSt CaMOCTOSITETILHOM paboThI PexBu3nTHI
CaMOCTOSITEIbHOM MOATBEP>KJAIOILETO
paboTHI JTOKyMEHTa
1 Jlexuuu YyeOHas aynutopus | Mebenb ayIuTopHas ¢ | OmepalrmoHHas cucTeMa
TUTS MPOBEJICHUS | KOJMUECTBOM pabounx wmect B | Windows, oucHBI
JIEKLIMOHHBIX COOTBETCTBMM ¢ KojudyecTBOM | makeT Microsoft Office
3aHSATHN CTyIGHTOB,  pabouee  mecto | Cucrema
MpernoaBaTens, J0CKa | BHICOKOH(EpeHLINI
ayInTOpHAsL. Apache Openmeetings
KomnbroTepnas TexHuka: | Cucrema
KOMIUIEKT (TIEPEHOCHOTO — €CIH | yIpaBiIeHHs yICOHBIM
ayauTtopuss He  00Opy/AOBaHa | KOHTEHTOM U
CTallMOHApHBIM 00O0pyAOBaHHEM) | OOydeHHEM LCMS
MPOEKIMOHHOr0  obopyaoBanus: | Moodle
HOYTOYK/KOMITBIOTEp, TPOEKTOP,
MIPOCKIIMOHHBIN 9KpaH/TOCKa.
2 [Ipaktinaeckne | YueOHas aymutopus | Mebens ayIUTOpHAS ¢ | OmepammonHas cucreMa
3aHATUS TUTS MPOBEJCHUS | KOJMUECTBOM pabounx wmect B | Windows, oducHbIi
MPaKTUIECKUX COOTBETCTBMUM ¢ KojmuyecTBOM | makeT Microsoft Office
3aHATHN CTyAeHTOB,  pabouee  mecto | Cucrema
Mperno/iaBaTens, JIOCKa | yrmpaBJIeHUs yueOHBIM
ayJMTOpHAsL. KOHTEHTOM H
KomnbroTepnas TEXHHUKA: | 00yuyeHneM LCMS
KOMIUIEKT (mepeHocHoro — eciau | Moodle
aynatopusi He  00OpyaoBaHa
CTallMOHAPHBIM 00OpPYIOBaHUEM)
MPOEKIIMOHHOTO  000PYAOBaHUS:
HOYTOYK/KOMITBIOTEp, TPOEKTOP,
MPOEKIIMOHHBIN SKpaH/IOCKa.
3 JlaGopatopubie |YueOHast ayautopus | Mebenb ayJIUTOpHAs ¢ | He tpebyercs
paboThI IS MPOBEIEHHS | KOJIMYECTBOM pabounx MecT B
nab0paToOpHBIX PadOT | COOTBETCTBUM C  KOJHUYECTBOM
Ne 322 JlabGoparopus | cTyneHToB,  pabodee  MECTO
o01ei U | mpenoaaBaTeds, J0CKa
SKCIIEPUMEHTAIILHON | ayJTUTOpHAsl.
usnru O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHHIM
opraHuzanuy y4eOHOro mporecca
B COOTBETCTBUM C CAHUTAPHBIMH
MpaBUIIAMH U HOPMaMHU:
YcranoBka «/3ydeHne 3aKkoHa




JUHAMUKHU BpallaTeIbHOTO
NBIDKEHUS» — | 1IT.
VYcranoBka «Heynpyroe
coyaapeHue pU3NYECKuX
MasgTHUKOB» — | 1IT.
VYcranoBka «OnpeaeseHue
MOMEHTa UHEPIIUU MaXOBHKa»
— 1 wr.

VYcranoBka «O00pOTHBIM
(bU3UYECKU MaSTHUK» — | IIT.
VYcranoBka «/[BrxxeHue 1o
HAKJIOHHOM TUIOCKOCTHY — 1
IIT.

VYcranoBka «M3yueHune 3akoHa
COXpaHEHHUs uMmiyiasca» — 1
IT.

YcraHoBKa 1S OIpeeIeHus
BSI3KOCTH >KUAKOCTH — 4 TIIT.
VYcraHoBKa 1S ONpeeeHus
MOJIIPHOM MAacCChI U TUIOTHOCTHU
BO31yXa — 3 1IT.

Kabunet snexkrpocHaOXeHHs
¢uzuku KOCD — 1 — 1 .
Hacoc BakyymHBbIi
Komogckoro — 1 mir.

Becsl anexTpoHHbIE
(JtabopaTopHbIE, TOYHOCTH —
0,01 r)— 3 mr.

Mynestumetp (tun 890) — 3
IIT.

YcranoBka «M3yueHue
BSI3KOCTH BO3yXa» — | miT.
VYcranoBka «OnpeneneHue
OTHOIIEHUS TEIIOEMKOCTEN
BO3ayXa» — | mrT.

VYuebHas ayauTOpHs
ISt MPOBEICHUSI
abOpaTOPHBIX PpadoT
Ne 324 Jlabopatopus
ANIEKTPUYECTBA 17§
MarHeTu3ma

MebGenb ayInTOpHast c
KOJIMYECTBOM PabOYMX MECT B
COOTBETCTBHM C  KOJHMYECTBOM

CTy[ICHTOB,  pabodee  MecTo
npero/iaBares, J0cKa
ay/IMTOpHAsL.

O06opynoBanue,

COOTBETCTBYIOIIEE TPEOOBAHUSM
OpraHM3aluy y4eOHOro Impolecca
B COOTBETCTBHH C CAHUTAPHBIMHU
TpaBUIaMU 1 HOPMaMHU:
VYcraHoBKa 1O ONpeAesiCHUIO
COTIPOTHUBJICHUS MIPOBOTHUKA
METOJOM YHUTCTOHA — 3 IIT.
VYcraHoBKa 1O ONpeAesiCHUIo
2J1C HCTOYHHKA TOKa
KOMITICHCAIIMOHHBIM METOIOM — 3
IIT.

VYcraHoBka 1O ONpeAesiCHUIO
TOPU30HTAJIBHON U BEPTUKAIBHOM

He tpebGyercs




COCTABIISIOIINX WHIYKIIUU
MarHUTHOTO TOJIA 3eMIH — 3 IIT.
YcraHoBKa TI0O  OMNPENETIECHUIO
touku Kropu Hukens — 3 mr.
VYcraHoBka 10  OMNPENETIECHUIO
YACIBHOTO 3apsijia dJEKTpoHa — 3
IIT.

VYcraHoBKa MO M3Y4EHHIO pabOoThI
KOJIe0aTeIbHOTO KOHTYpa — 3 TIT.
YcTaHOBKa Il CHSATUSL KPUBOM
HaMarHUYCHHOCTH
(dheppoMarmeTuka — 3 IIT.

YyeOHas ayauTopus

Mebens ayauTopHas C
KOJIMYECTBOM pabovnX MecT B
COOTBETCTBHU C KOJIUYECTBOM

— Cucrema
BUJICOKOH(EPEHITHI
Apache Openmeetings

Koncynpramau | A npOBeneva CTYIEHTOB, pabodee MeCTO CB00OIHO
KOHCYJIbTaIui
mpernoaBares, J0cKa pacopoctpansemoe I10
ayauTOpHast C OTKPBITBIM KOJIOM
Tekyumit YueOnas aymutopus | Mebens ayIUTOpHAs ¢ | OnepannoHHas cucTema
KOHTPOJIb, TUTS MPOBEJeHUsI | KOJMYecTBOM pabounx wmect B | Windows, oducHBIA
MPOMEKYTOUYHAS |TEKYIIETO KOHTPOJIS U | COOTBETCTBUM €  KoiludecTBoM | makeT Microsoft Office
aTTecTauus MIPOMEKYTOYHOH CTyJIeHTOB,  pabouee  Mecrto | Cuctema
aTTeCTaluu IpernogaBaTens, JIOCKA | yIpaBiIeHUs yueOHBIM
ayIuTOpHAas KOHTEHTOM U
oOydeHuem LCMS
Moodle
CamocrositenbH | YuebHas ayauropust/ | Mebens ayIUTOpHAS ¢ | OnepanuoHHas cucreMa
as pabora [Nomemenus IS | KondyecTBOM paboumx wmect B | Windows, oducHbII
CTYJICHTOB CaMOCTOSITEIIbHON COOTBETCTBMM ¢ KoimdecTBoM | makeT Microsoft Office,
paboTeI CTyIneHToB, pabodee  Mecto | JloroBop Ha
o0y4aroImuxcs IpernojaBares, JI0CKa | IIPe0CTaBICHHUE
ayJUTOpHAsL. MOCTOSIHHOTO JOCTYNa K
KomnbroTepnas TexHUKa: | cetu MHTepHer
MEpCOHAIbHBIE KOMIIBIOTEPBI,
nepudepuitHeie YCTpOWCTBa,
YCTPOMCTBA MOJKIIOUYEHUSI K CETU
UnTepner, JOCTYII B
ANIEKTPOHHYIO  WH(POPMAIIOHHO-
obpazoBarenpHyl0 cpeny HTU
(punmmana) Ypd®Y, KOMIUIEKT
JIMIIEH3UOHHOTO  MIPOrPaMMHOI0

oOecrieueHus
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